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[Decimal Arithmetick. 


| WHEREIN : 

Is ſhewed the Nature and Uſe of Decimal Fractions in 
the uſual Rules of Arithmetick, and the Menſuration 
of Plains and Solids. | | 

Together with Tables of Intereſt and Rebate for the 


Valuation of Leaſes and Annuities, Preſent, or in 
Reverſion, and Rules for Calculating thoſe Tables, 


. | Whereunto is added, 

His Artificial Arithmetick, ſhewing the Geneſis gr Fa- 

brick of the Logarithms, and their Ute in the Ex- 
traction of Roots, the Solving of Queſtions in Ana- 
tociſm, and in other Arithmetical Rules in a Method 
not uſually Practiſed. 


* ALSO | 

His Algebraical Arithmetick, containing the Doctrine 

of Compoſing and Reſolving an Equation 3 with all 

| other Rules requiſite for the underſtanding of that 
Mytterious Art, according to the Method uſed by 

Mr. John Kerſey, in his Incomparable Treatiſe of 

ALGEBRA. | e 


| 


Compoſed dy E DWARD COCKER, late Practi. 
' tioner in the Arts of Writing, Arithmetick, and En- 
Fraving. 


Peruſed, Corrected, and Publiſhed, 
By JOAN HAWKINS, Writing-Maſter at Saint 
, George's Church in Southwark, 


Cum tua non edas cur bac mea Zoile Carpis, 
Carpere vel nali noſtra, vel eda tua, 1 


Matech: AY eo tg He Ie yarcror. 

The Fourth Edition. , 
N IT | 7 7 > 
erte LONDON: Mer eg | 


Printed for Richard Wellington, at the Dolphin and Crown 
in St. Paul's Church-Yard, 1713. 
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| To the Right Worſhipful 
Sir Peter Daniel, Kt. 


_ AND 


Dew Rich, Elg; 


- Aldermen of the 
City of Lo DON; 
: | Thomas Lee, Eſq; 


| AND 
2 James Reading, Eſq; 
| Juſtices of the Peace for the 


County of SURRY, 


FOHN HAWKINS : 


Humbly Dedicateth this Treatiſe of 
ARITHMETICK. 
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To THE. 


READER 


M the Tear of © our . FEY Ip 11 
25 Cocker*s Vulgar 1 . on 
therein gave an Account of the ſpeedy Publi- 
cation of his N Logarithmical, and Al 85 
. Arith . bs other extraordinary Oe 


ENCES inter vening: otcaſioned its not ſeeing the 
ght before this Timę. 8 


5 the ;Vulgar Part, > onion Leaner. may 
be ihed with ſo much of that moſt neteſſary 
oe ne, as is ſufficient 7 _ 
agement of Buſineſs in the greateſt Concerns of Trade 
and Commerce 5 and for t iſe Ingenious Souls, whoſe 
active Fancies lead W_ 1 a further Scrutiny into 
the Study of the Arts Mathematical, was. this Trea- 
t/e EL which will fairly lead them by the 
Hand, withour any other Guide. or Company, into 
the Contemplation of thoſe moſt ſublime — * 
an Inheritance entailed only upon the Ing enious an 
induſtrious Sons of Art. 

Method throughout the Whole is plain, per- 
ſpicuous, and clear, and I hope. will prove ſatisfa- 
ttory to thoſe who ſhall ſeriouſly * themſelves 
to ned Rules, Prevents and Feu es * con- 
taine 


/ The 


— 
—— — 


To the Reader. 


The Uſe of Decimals (in the Solution of Que- 
ſtions Arithmetical, and ſuch Geometrical as are 


_ neceſſary in the Menſuration of the moſt uſual Plains 
and Solids) is as plainly laid down as the Author or 


my ſelf could poſſibly contrive it, and particularly iu 
all the Varieties of Intereſt, both Simple and Com- 


pound, with Tables and Rules for the Calculation 


thereof, according to the Method of ſeveral ſamous 
Authors, (who have beſtowed much Pains in the 
Management thereof) and e Jrectaly of that moſt fa- 
mout, and no leſs laborious Mathematician of our 
Age and Nation, Mr. John Kerſey, whoſe Memo- 
ry deſerves highly to be honoured by all the Profeſ- 
ſors of this Science. ES SELLS 
The Geneſis or Fabrick of the Logarithms, 
and their Vſe in Arithmetick, is laid down after 4 
different, but more intelligible manner than hitherto 


| hath been uſed by other Authors; and J hope the 


ſtudious Reader will receive that Satisfaction therein 


which our Aurhor earneſtly aimed at, or himſelf can 


e 


And as for the Algebraical Part, I think there 
is nothing therein expreſſed that is ſuperfluous, nor 
any thing omitted that could be thought neceſſary 
to render it plain, perſpicuous, and clear; fo that 
what other Authors, treating upon this Subject, have 
leſt intricate, and difficult to be underſtood, is here 
made obvious (by clear Demonſtration) to the mean- 
eſt Capacity; therefore, Courteous Reader, if thou 
intendeſt to be a Proficient in the Mathematicks, 
begin chearſully, proceed gradually, and with Reſolu- 
tion, and the End will crown thy Endeavours with 
Succeſs z and be not ſo ſloathfully Studious, as at every 
Difficulty thou meeteſt withal to cry out, Ne plus 


ultra, for Pains and Diligence will overcome the 


greateſt Difficulty: To conclude, That thou may ſt 
a 


St. George's Church in 


To the Reader. 


fo read 8 to underſtand, and ſo underſtand, as to 


become a Proficient, is the bearty Deſire of him who 


5 wiſhet h thy Welfare, and the Progreſs of Arts, 


From my School at 


Southwark, October 27. 
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Anixo gao g ar Jorammi Lehkeg 


Lofoxrofeholrii Torgiemgig Im Nonifafu 
Diſohemiemgi Pu —_—_ cho, 
GIH, 


JT you kepesf g fo 2egfod gone ot youh glahe 
I rougheg im — fre toppodims fehea- 
ge 


you dipp frem ze fre zeffeh azpe fo juws 
rod 1 rave glemf nime, amw it ny laimeg fre- 
heim nay ze Lhotifazpe fo fre rer | rave 
ay digr, zuf it mof, if ig mof a ſoow frims 
mod imweew I wo gay go. 


Oxfox. 30. 1684. G 1 HF, 
Thon Pomwom. | 
| Ta © 
Toub ruuz. pe gehnamf, 


Jo RM. RADXING: 


* 


The Advice of 4 Friend of the Author*s to 
ſuch as are deſirous to attain to the Per- 


ger of. this moſt uſe ful A R r., r. 


o that veruſe this curious Work obſerve, 
That he not meanly does of Men deſerve, 

W hoſe ſtudious Labour brought i it to an end, 
And as his Maſter-Piece did it commend 
To thoſe who are deſirous to imploy | 
Their Time the beſt of curious Arts tenjoy ; 
An Art by which Man's Fortunes often rais'd, 
An Art, by all that Trade or Traffick, prais'd: 
An Art, or an Acquirment, who ſo wants, 
His Buſineſs (if important) quickly faints; 


Tis what's ſo ufeful, that not to be known, 


Wou'd ruin each Man' Occupation: 
Therefore let thoſe who fain wouꝰ d riſe, embrace 
This, and Preferment they have in the Chace. 
Long ſince it was invented for our good. 
Yet till late Days not rightly underſtood; 1 
And not till now to its Perfection brought, 
Tho' many ways with tedious Trouble ſought. 
In theſe choice Pages all is to be found 

That does concern the Subject: Theſe do bound 


The largeſt Field of true Arithmetick, 


No Numbers wanting that Mankind wou'd ſeek. 
The curious Artiſt with a ſearching Eye, 

Altho' turn d Critick, here no Faults can fpy 3 
Or if there any be, they are ſo ſmall, 

That nearly they reſemble none at all: 

For all that have perus'd it, have confeſt, 
That of this kind, this much exceeds the reſt. 


| T. #4; 
Teacher of the Mathematicks. 


© 4+ *8 In 
"=, 8 230.6 . iy . 3 , 


cc 


cks. 


By Infinites, you finite 


In Commendation of his Friend Mr. Jo HN 
HA wRIN Ss, upon the Publication of 
this Treatiſe. e =O 


THE learned Chymiſt can't more truly ſay, + 
He can the unſeen Powers of Herbs diſplay z T% 
Or by diſſolving their external Face, *. 
Bring ſubtil Spirits, Sulphers, Salts in place; GO 
Exalt their intern Energy; ſublime 2 
From putre active Nunc, eternal Time; GE 
Than you by ALGEBRA. and Numbers prove & 
TH K&quations true, of all the Orbs above- * 
CE 


Tou, by 2 Add, and do Divide, 


The ſelf ſame way by which you Multiply l. . 
From Numbers ſmall you mighty Powers male, 4 
And from the ſame the 1 you take. P 
umbers bid * 72. 
By things unknown, you unknown things do find. 2 
Proportions you find out, and as exatt, 3 
As Chymiſts, you Equations do Extrat. F4 
Thus you the Powers of Numbers do unfold, 27 
And like them, change baſe Metals into Gold. 2 
The Spring's unſeen; for no Man fully knows A 
From whence the ſacred Source of Number flows. F 
But my poor Mite you need not, nor my Praiſe, © 
To you my Lines can't laſting Trophies raiſe. 29 
Nor need your Numbers my unlearned Defence, 
Numerick Truth in its abſtracted Senſe, 2 
Derives its Spring from an eternal Font, FL 
Without beginning, endleſs in Account. 27 
The Univerſal World it does compriſe, 
It no beginning had, nor ever dies. 
All things i'th' Sphere of ſacred Numbers ſtand, 
The moft Immenſe, and the minuteſt Sand. 
Heaven, Earth, the Seas, their Furniture ſubmit, 
And their num"rous Off-ſpring flows with it 


I. 


It meaſures Place and Time; in Shades of Night 
Ir ſees no Darkneſs, but illuſtrious Light- 
Both Life and Death to it the ſame appear, 
And Subjects are within its mighty Shear. T 
Thus my Aﬀetiions (Friend) make me intrude, 
9 with unpoliſu d Lines, and Numbers rude: 


On ſuch a Theam, ho could forbear to ſing ? 


To ſacred Fire, Who ſhould not Incenſe bring f 
Taſpired by thy ART, my ſublime Muſe 


Whilſt I applaud the Object of t 


by Pen, 


Y eternal Truth of "he of ly diffuſe : 
The unknown Depths of Algebra and Men: 


Here fix thy Pillars; in this ART aſpire 


Jo light our Tapers with Cxleſtial Fire. 
In the ſame Zeal proceed; thy Numbers fit 
Mith ſpeaking Symbols to the meaneſt Mit. 


1 Your's and Truth's Servant, 
13 October, 
1684. 


W. SALMON, M. P. 


Ti 


To 


— Whoſe Fame already has ſo loud been 


To the Ingenious Author of theſe Decimals 


and Algebra, the Famous Arithwetician ; 


and his ſingular Friend by Choice, Edward 
Cocker. Fe 


ITH Admiration ſtruck 1 here ſhou'd 

pauſe, HE” 

Not daring truſt my Muſe in your * 
u 


ng 
By the Divineſt of the ſacred Throng : 
Did not your rich and matchleſs Art inſpire 


My drowſy Soul with a Poetitk Fire; 


For who in Silence can remain, that views 
A Subject worthy, ſuch as can infuſe 

A moving Rapture of the firſt degree 

Into a Breaſt, before from Phæbus free? 

So great a Maſter-Piece as this, Mankind 
In all their tedious Search could never find. 


Arithmetick's here to Perfection brought; 


Here's to be found what never yet was taught: 
The curious Work ſo to the Life is drawn, 

That all beſides are like the Morning's dawn; 
Compar'd to Day's clear Face when Sol ſits high 


In his Meridian-Throne, in vain ſome try 


To reach your Art's Perfections, but the more 
TIX Genius flags when to your Heights they'd 
n 

And at the beſt their Labours do appear 

Foils to make your Diamonds ſhine more clear. 
This Book of your's bears Record of yonr Fame, 
And to all Ages will transfer your Name. 

For why, your boundleſs Wit, and curious Pen 
Do ſtill you write the Miracle of Men. 


R. N. Philo-Math. 


In 


In Memory of the deceaſed Author; 
Mr. Edward Cocker; and in Praiſe o 
this (Poſthumal) and his former . 


. "HO &e (of old) to th! Common Good ap Wh; 
Their Minds or Means, but they were dei 

And chiefly 97 who New Inventions ſound; 

Bacchus for Wine: Ceres who Till'd the. Ground, 

2 e Fames and Memories will ever laſt 

Til the late Evening of the World be paſt. 

Now this our Author by his fluent Pen, 
In al Fair- Writing, did exceed moſt Men: 
And though in Knotting, Gething did do well; 


Cocker in That, did Gething far excel: | 
And not with Pen alone, on Paper be * 
culd Write and Knot, but with the Gravet N 


On Copper Plates he did all Men out-do. 
What curious Copy- Books and Sculptures are 
Extant in Print of His, which may compare 


With any in the World, and no one Hand 


Had Pen and Graver both at ſuch Command ? 
But leaving now his Writing, take a View 
Of his Arithmerick, whoſe Books are Two; 
The one of Plain (or Vulgar Numbers) made 
Fir for Young Scholars, and for Men of Trade. 
This other's in Three Parts, more General; 
N 0 Artificial Numbers, DECIMAL: 
e ſecond's Numbers LOG A RIT, HMICAL: 


It The third by Symbols ALGEBRAICAL ; 


Al fraught with Queſtions Enigmatical, 
of all Arie the GENERAL. 
A e now what Pains the Author took, 
And Praiſe Him as thou benefits by his Book: 
But ſince the Author*s dead, Vll not defer 
To Praiſe and Tn the Ingenious Editor. 


W. Leybourn. 
Ad |; 


L: 


Ad amicum ſuum dilectiſimum Dominum Jo- 


annem Hawkins de opere hoc mira cum 
eruditione, cum induſtrid Correcto & Re: 
"Eywpuzgncy. 
Il meruit Laurum, qui Lauro ſcribere digna 
Novit, & ad ſophiam pandere callet iter. 
Quod meruit qui non tantum novit, ſed & ipſe; 
pPreſtitit ingenio, vix facienda, ſuo? _ 
Laura conyenjunt non tantum ſerta capilis, 
Aurea ſed potius, docte, corona tuis. 
Aurum vos illi divites concedite, Laurum 
Dent alii, nemo ſe meruiſſe neget. 
Quod ſi nec Lauri noſtro tribuetis honorem 
Autori, plane quem meruiſſe liquet, 


Auri nec ſummam dabitis quam quiſque fatetur 


Ingenii meritum non minus eſſe ſui. 
Non Mzcenates eritis, non eſſe patronos + 
Poſſe putat, quorum tam fit avara manus, 


Sed potius (veniam petimus, dabimuſque viciſſim) 
Nominat ingratos vos (ſcio cur) aſinos. 


Joannes Robinſon. 


A Catalogue of the Chapters contained 


Char. 


in the Decimal Part. 


I. Notation of Decimals, Page 1 
II. Reduction of Decimals, 7 
III. Addition of Decimals, I 
IV. Suhſtraction of Decimals, 1 
V. Multiplication of Decimals, 20 


VI. Diviſion of Decimals, 25 


VII. The Rule of Three in Decimals, 39 

VIII. The further Uſe of Decimals in 

* N 1 * uration of Superficies and 
ids 

IX. The Extraction of the Square 1 


bhp 70 
X. The Extrattion of the Cube Roor, 


XI. The Uſe of the Square and Cube 


Root in ſolving ſome Queſtions Arith- 


metical and Geometrical, 116 
XII. Concerning Simple Interefl, 129 
XIII. Of Compound ntereſt, 150 


A Catal 


— — 


e of the Chapters contained 


in the Logarithmical Part. 


CHAP. 


I. Of Artificial Arithmetick, Page 205 
II. Of the Nature of Logarithms, 207 
III. Of the Genefis or Fabrick of Loga- 
rithms, 1 212 
IV. Of the Uſe of the Table of Loga- 
rithms, and to Multiply thereby, 219 
V. Diviſion by the Logarithm, 222 
VI. To raiſe the Powers 4 Numbers, 
Viz. to find the Square, Cube, Bigua- 
drate, &c. of any Number. Alſo te 
1 Extract 


_—_— 


A Catalogue of Chapters. 
Extract the Square, Cube, Biqua- 
drate, &c. Roots of any Numbers by 
the Logarithms, | 22 

VII. Of the Uſe of Logarithms in Com- 
parative Arithmetick, 239 

VII. Of Anatociſm, or 8 2 
tereſt, wherein is ſhewed how by the 

Lagarithms to anſwer all Queſtions 
concerning the Increaſe, or preſent 
Worth of any Sum of Money or An- 
nuity for any Term of Tears, or at any 

Kate of Intereſt, &c. 249 


GGG 


4 Catal 


CHAP. 


w 2 2 4 
7 * „ 


ogue of the Chapters contained 
in the Algebraic Part. 


I. Concerning the Conſtruction of Coſſick 
Powers, and the way of Expreſſing 
them by Letters, together with the 
Signiſication of all ſuch. Charatters, 

or Marks as are uſed in the enſuing 
Treatiſe, Page 263 
Il. Addition of Algebraick Integers, 279 
III. Subftrattion of Algebraick Integers, 


28 
IV. Multiplication in Algebraick bs. 
_ G07h, oh 292 
V. Diviſion in Algebraick Integers, 301 
VI. The Doctrine of Algebraick Fra- 
ions, and firft of Reduction, 316 
VII. 07 Addition and Subſtrattion of 
Algebraical Frattions, 320 
VIII. Aultiplication and Diviſion of 
Algebraical Fract ion, 324 
IX. The Rule of Three in HS 
Quantities, | 327 


X. A 


Wb 14 3/0 10 +l 2 4h 82 8 75 
A Catalogue of Chapters. 
X. A Cullect ion of ſome. eaſy Queſtions, 
wherein the Rules hitherto delivered 
are exerciſed, & c. 323231 


Kl. Reduction ef Equations, 335 
XII. 76 Convert Analogies into Egus. 


tions, and Equations into Analogie c, 
XIII. The Reſolution- of be 
Queſtions ( Algetraically) which pro- 
uce ſunple Equations, 347 
XIV. How to Extratt the Root of 2 
Square formed from a Binomial, and 
how by having any two of the Mem- 
bers of ſuch a Square given, to find 
P 365 
XV. Concerning the Re ſolution of Ouc- 
ſtions producing Quadriatick Equati- 


— 5 372 

XVI. The Doctrine of Surd Quantities," | 
a XVII. The Parts of Numeration in 

Hl Compound Surds, _ ö 404 

'# XVIII. The Parts of Numeration in 

3 Dniverſal Surd Roots, 408 
XIX. Algebraical Queſtions reſolved by | 7 
various Poſitions, 423 0 
„„ i 
| ADVERTISEMENTS. |; 
| NCOGNI TA: Or, Love and Duty Reconcil'd. tl 
! A Novel. Written by Mr. Congreve, Price 15. 6 d. * 
1 Printed to Bind with his Plays in either Volume. ov 

il The Lovers Secretary; Or, The Adventures of 


| Lindamirg, a Lady of Quality, written with her own Ip. 
0 Hand to her Friend in the Country; in Twenty Four 
ij Letters, being a very entertaining Hiſtory, Price 25, | 
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IE CHAP. 1. 
s | Ne oration of Decimals. 


ei, 7 H AT Arithmetick, * "bd Pi 
7 Subject thereof, ( vir. Num- 
04 ber) is, I have largely defined 


* in the Firſt Chapter of my 

08 Vulgar Arichmetick. in which 
' by Treatiſe 1 five applica the Species of Numeration 
23 [to the various Rules of Vulgar Arithmetick, both 
in Integers and Fractions, for the Solution of va- 

| |rious Practical Queſtions ſolvable thereby, by ſuch 
plain and eaſy Rules as many * Experience in 

5 the Practice thereof had made me capable of, and 
"= | which L hope might render it intelligible, and fer- 
]viceable to the meaneſt Capacity, 

; of And in this I ſhall he yqn the Uſe of Decimal 
Own Fractions in all the Rules of Arithmetick, but prin- 
our. [cipally in the ſolving Queſtions of Intereſt and Re- 
* Phate, according to ſeveral Rates of Intereſt, both. 
Simple and Compound, with the true Valuation of 
R's leaſes and Annuities, either Preſent or in _— 
B wn 


2 Notation of Chap. 1. 


fion, and likewiſe their Uſe in the calculating of 
Tables for that purpoſe, &c. 


II. In Decimal Fractions we ſuppoſe the Unit 
or Integer to be divided into ten equal ports, and 
each of theſe tenth parts are again divided into ten | 
other equal parts, ſo that then the Unit or Inte- | 
ger will be divided into a hundred equal parts; 
and then again each of thoſe hundred parts is ſup- 
poſed to be divided into ten other equal parts, ſo 
that then the Unit or Integer will be divided into 
a thouſand equal parts, &c. and fo by decimating 
the firſt and {ubdecimating the ſecond we proceed 
ad infinitum. 


III. And hence it is evident that a Decimal Fra- 
ction is always either ſo many tenths, or it is fo 
many tenths of 2, or tis ſo many tenths of +5 of 
72, or ſo many tenths of = of +3 of r, &c. 
4 which Compound Decimal Fraction being reduced, 
i as is taught in the Sixth Rule of the Nineteenth 
Chapter of my Vulgar Arithmetick, will give its 
equivalent {imple Decimal Fraction; as for Exam- 
ple, -* of ++ of +2 is .oo8 that is 55555 and 
hence it follows that always a Decimal Fraction hath 
for its Denominator an Unit with a Cypher, or elle 
Cyphers annexed to it on the right hand, wiz. ei- 
115 ther 10, or 100, or 1000, or 10000, or looooo, 
fk Tec. ad infinitum, | | | 


| 1h | . ö | 2 — 
| IV. In Decimal Fractions the Denominator is 
1 


an DA ans a. — — 2 Ch ms 


0 never expreſs d, but may at firſt fight be under- 
0 | ſtood by the number of places contained in the 
ll Numerator; the Denominator being always an 
Unit with as many Cyphers annexed to it, as there 


are real places in the Numerator 3 as 8 being 2 
Decimal 


G 2 {544 © AA — 1 ww _ Jt 


2 28 


Chap. 1. Decimal Fraftions. 3 


Decimal 25, viz. its Denominator is an Unit 
with one Cypher annexed to it, and 25, is thus 
written 85 and +2; thus written 164; but if 


the Numerator of a Decimal Fraction conſiſteth not 


| of ſo many places as there are Cyphers in the De- 
nominator, then ſuch defect is ſupplied by prefix- 


ing ſo many Cyphers before the Numerator, (viz.) 
on the left hand as there are places deficient ; as 
for Example, +? if it were only ſet down thus, 
(8) then it would be but r, but by prefixing 

a Cypher before it thus (.08) it is 22 and +! 
is thus expreſſed (.00S) and 535 is thus writ- 


* * 
T0 0 


ten (. 25) and — thus (. oo2 5) &c. 


V. A Decimal Fraction being written without 
its Denominator, is known from a whole Num- 
ber, by having a point or prick prefixed before it, 
thus, . 2 5 is 537 but if it had been expreſſed with- 
out a point thus (25) it would have fignified ſo 
many Units: The fame is to be obſerved in 
mix'd Numbers, for 29 =; being written deci- 
mally, will ſtand thus, (29. 16) and 48 =< thus, 
(48. 025) and 48 e thus (48. 0028) and 
the like of any others. 

But ſome Authors diſtinguiſh Decimals from 
whole Numbers, by preſixing a Virgula, or Per- 
pendicular Line before the Decimal, (whether it be 


alone, or joined with a whole Number) thus, 
|S is z and |025 is g, and 29116 is 29 f, 


c. Others expreſs the ſame Decimal Fraction 
and mix'd Numbers thus, (viz.) J8 [625 29 |16, 
&c. others with a Point over the place of Units 
in the whole Number; and then the former Fra- 
ctions and mix'd Number will be thus written, 
viz, O8, 0025, 2916, the like of others: And 
ſome Authors again pr. Points over all the Places 
| 2 


ot 
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or Figures in a Decimal Fraction, thus: 8, 025, 


2916, 48025, Cc. but being written according 
to the firſt direction, I conceive they may be moi | 
fit for Calculation, — 


VI. As whole Numbers do increaſe their Value in 
a decuple Proportion, by annexing a Cypher or Fi- 
gure to the place of Units, ſo by prehxing a Cypher 
or Figure on the left hand of a Decimal, ſo as actu- 
ally to take place in the Decimal, its Value is 
decreaſed in a ſubdecuple Proportion; ſo the Num- 
ber 4, by annexing a Figure or Cypher to it, it is 
increaſed from 4 to 40, &c. But if 4 had been a 
Decimal, viz. 4. and if there had been o prefixed 
before it on the left hand, its Value had been decrea- 
ſed from g to , or 4, and by prefixing 5, it is 54 3 
and (till by prefixing more Figures or Cyphers, its Va- 
lue will decreaſe in the fame Ratio ad infinitum. 


VII. And as Cyphers being prefixed before a 
whole Number, viz. on the left hand thereof do 
neither increaſe or decreaſe its Value; (for 4, and 04, 
and 004 being Integers, do (till retain one and the 
fame Valuez) So a Decimal, by having a Cypher, 
or Cyphers annexcd to the right hand thereof, have 
not their Value either increaſed or decrzaſcd. 

Whence it is evident, that all Decimal Fractions 
may be reduced to an equal Denomination at firſt 
light 3 for ſuppoſe .85, and .008, and 73465 were 
Decimals given to be reduced to one Denomination': 
In this caſe I conſider that the Denominator for the 
given Decimal conſiſting of the moſt places in 100000, 
and ,15 and .008 whoſe Denominators are 100 and 
1009 may be reduced to Decimals of the ſame YOu 

5 having 


re 4 
f do 
] 04, 
| the 
pher, 
have 


Tons 
t firſt 

were 
ation: 
or the 
2000, 
o and 
Value, 


1aving 
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having likewiſe 100000 for their Denominator, by 
annexing ſo many Cyphers on the right hand of the 
Numerators, as (according to the Fourth Definition 
foregoing) may make each of them to have 100000 
for a Denominator, ſo . 15 will be .15000, and 
Oos will be .06800, 


Decimal Fractions, 5 


VIII. As the order of places in whole Numbers is 
from the right hand to the left, ſo the order of 
places in a Decimal Fraction is trom the left hand to 
the right; the firſt place being accounted tenth parts 
of an Unity, and by ſome it is called primes; the 
ſecond place is ſo many hund redth parts of Unity, or 
it is called ſeconds; the third place is ſo many thou- 
ſandth parts of Unity, or it is called thirds, &c. 
which will more fully appear by the following Table. 


A Table of Notation of Integers and Decimals. 


Of Units. Of Unity. 
- 2 f | * 
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In the foregoing Table is given a mix d Num- 
ber of Integers and Decimals; the Integers being 
ſeparated from the Decimals by a point, or a prick, 
according to the Fifth Definition beforegoing; ſo if 
that 384375864 ſignify ſo many Integers, or Units, 
and 823056345 lignify ſo wany parts of Uni- 
ty, the Figure 8 in the firſt place being ſo many 
tenth parts of Unity; and the next Figure, viz. 
the 5 gure 2 is ſo many hundredth parts of Uni- 
oy, Ow... | 5 8 
So in the Decimal Fraction . 4378, the Figure 
4 poſſeſſeth the firſt place, and is 4 primes, or 
four tenths of an Unit; and 3 the ſecond Figure 
is called 3 ſeconds, or three hundredth parts of 
an Unit; and 7 the third Figure is called ſeven 
thirds, or ſcven thouſandth patts of an Unit 
and 8 the fourth Figure is called eight fourths, or 
eight ten thouſandth parts of an Unit, &c. 
Whence it appeareth that every place in a De- 
cimal Fraction being conſidered a part by it ſelf, 
without any reſpect to the reſt, will of it ſelf 
make a particular Decimal Fraction; ſo in the 
laſt mentioned Decimal Fraction, wiz. 4378, each 
place being confidered by it ſelf, will make theſe 
following Decimal Fractions, wiz. .4, .03, . oo), 
and ,0008, or =, =, =, and > ; which 
Fractions being added together, according to the 
Rules of Addition of Decimals hereafter delivered 
in the Third Chapter, their Sum will be .4378, 
which is the given Decimal of 'which they are com- 
Hs 


XI. A Decimal Fraction is expreſſed by ſome Au- 
thors, by Primes, Seconds, Thirds, Fourths, &c. As 
if this Decimal .748 were to be expreſſed, they ſay 
it is ſeven Primes, four Seconds, and eight _ 
. JJ / 1 ns 
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Others there are which expreſs it thus, vi. ſeven 


um- 
F hundred forty eight thirds; but the moſt approved 
1045 way to expreſs or read a Decimal Fraction, is ac- 


ſo | cording to the method of reading a Vulgar Fraction, 
ats, and to give it the Denomination of the Figure in 

;. |, the laſt place of their Decimal, and then the Deci- 
mal .748 will be thus read, viz. ſeven hundred 
forty eight thouſandths, and .036 is thus read, thir- 
ty fix thouſandths, and ſo of any other. This 
Chapter being well underſtood, all the parts of 
Numeration, viz. Addition, Subſtraction, Multi- 
— and Divifion of Decimals will prove very 
eaſy. | | 


— — * 


—_—.— — 
— — 


CHAP. IL 
Reduction of Dectmals. 1 


To reduce a given Vulgar Fraflion 
to a Decimal, that ſhall be equi- 


valent thereto. 

8 * in any Arithmetical Operation 
A4. your Werk is ſo mingled with Vulgar 
Fractions, as to render it tedious, or difficult. : the 
belt Remedy you can have, is to reduce your Vulgar 
irds: | Fraction os Fractions into a Decimal of Decimals, 
thers B 4 which 


F _ =” p : n 
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which having ve the Work, will. be as eaſy in 
every reſpect, as if you had to do wich. nothing but 
whole Numbers, which you may effect by the fol- 


lowing Proportion, viz. as the Denominator of the "} 


given Vulgar Fraction, is to its Numerator. 

So 15 an Uvric, with ſo many Cyphers as you in- 
tend your Decimal (hall have places, to the Decimal 
requ teck: | 2s ls aig: 

- So if the Fraion to ite e wee 3 258 
you would reduce it to a Decimal, con g of 4 
places, I fay, the proportion is | 

As 4 (the Denominator of the given F ation): 

Is to 3 (its Numerator) 

So is roco (the Denominator of the Decimal 
required) 

To .7500 (the. Decimal required.) 

So that I conclude 4 will be reduced to its ; egui- 

valcnt Decimal , or .75 for Cyphers on the 
right hand of;a Decimal do neither increaſe nor di- 
miniſh its Value, by the Srventh Detmition of the 
Firſt Chapter. 
Now, according to tlie ſoreſaid proportion, it 
is evident, that if to the Numerator of any ra. 
ction given to be reduced to a Decimal, you an- 
nex as many Cyphers as you intend its equivalent 
Decimal ſhall have places, and then divide it by its 
Denominator, the Quote will be the Decimal re- 
quired. 

So let there (again) be given 3 to be reduced 
(as before) to a Decimal of 4 places, in order 
thereunto I annex 4 Cyphers to the Numerator 3, 
and it makes 30000, which I divide by the De- 
nominator 4, and it quotes. 7500, or 75, for the 
Decimal equivalent to the Vulgar Fräction z. 

Note, That all Vulgar Fractions cannot be re- 
duced to Decimals, having exactly the ſame Value, 
athough 


* OG 
* . i 
— 
1 
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although they may come. iniinitely near, and the 
more places that you make your Decimal to conſiſt 
of, ſo much the nearer doth it come to the Truth, 
but 4 or 5 places i is exact enough for the moſt Ope- 


1 rations, 0 if it be required to reduce the Vulgar 
N F Fi r acti !ON - 
found to 7 818 which is not. exact, but yet it 


to a Decimal of 4 places, it will be 


776.5 part of an Unit of the Truth 
and if you make it . 1182, it will be ſomewhat 
more than the Truth, 

Again, it you annex 5 Cyphers to the Numera- 
tor, and ſo make the Decimal, conſiſt of 5 places, 
it will then be .81815, yet it will want of the 
Truth, but not fo much as when it had but 4 
places, for now it will not want 28555 part of 
an Unit of the exact Truth, and if you make it to 


wanteth not —-* - 


be .81819, it will then exceed the Truth. Thus 


by increating the Number of places in the Deci- 
mal, you may come infinitely near the Truth, but 
never find a Decimal exactly equivalent in many = 
caſes. 

Note alſo, That if after you have reduced your 
Vulgar Fraction to a Decimal, according to the 
foregoing Rule, thete be not as many places in 
the Decimal, as you annexed. Cyphers to,;the Nu- 
merator of the given Vulgar.. Fraction, then you 
are to ſupply ſuch Defect by prefixing ſo many Cy- 
phers on the left hand of the ſignificant Figures, as 
there are places wanting, according to che Fourth 
Rule of the Firſt Chapter. 

So if % were given to be rodaced to a Deci- 
mal of any Number of places, as ſuppoſe 6 3- in 
order to it, I annex 6 Cyphers to the Numera- 
tor 11, and it makes I 1000000, for a Dividend, 
which divided by 941, it quotes 11689, wich 
conſiſteth but of 5 places, but it ſhould have 6 


places, 
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places, wherefore to make it compleat, I prefix a 
Cypher before it, and it makes . 01 1689 for the 
true Decimal required; and if it had been required 
to conſiſt of 4 places, then I annex 4 Cyphers 
to the Numerator; yet after Diviſion is ended, 
there will be but 3 places in the Quotient, wiz. 
116; therefore to make it conſiſt of 4 places, I 
pretix a Cypher before it, and it makes. oi 16 for 
the Decimal ſought. Again, let there be given 
5755 fo be reduced to a Decimal of (ſuppoſe) 5 
places, it will be found to be .00407 ; and 23757? 
will be reduced to .000215. 


To reduce the known Parts of Mo- 
ney, Weight, Meaſure, Time, &c. 
to Decimal Fractions. 


2. Hence it is evident, that the known parts 
of Money, Weight, Meaſure, Time, and Moti- 
on, &c. may be reduced to Decimal Fractions 
of the ſame Value, or infinitely near it, for if (in 
Money) a Pound Sterling be an Integer, whatſo- 
ever is leſs than a Pound, is either a part or parts 
of the fame; and when you know what part or 
parts thereof it is, you may reduce it to a Deci- 
mal of the ſame Value, by the firft Rule of this 
Chapter; ſo if you would know what is the De- 
cimal of a Pound Sterling equal to 7 Shillings, 
_conlider that 7 7. is _y of a Pound; and by the 
faid Rule, the Decimal anſwcring thereto is .35 J. 
And if I would know the Decimal equal to 3 4. 
I conſider that 3 d. is 1 of £ of a Pound, or 4, 
of a Pound, and the Decimal equivalent thereto, 
will be found (by the faid Rule) to be 0 A 

| 1RE- 
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a likewiſe if there were given 7 5. 3 d. to find the 
he Decimal equal thereunto: Firſt, I contider, that 
ed 7. 3 d. is 87 Pence, which is 4; of a Pound, and 


ers the Decimal equal thereto will be found to be 
d, Ft 3625 J. | 

. In like manner, if it were required to find the 
| & Decimal of a Pound Troy- weight equivalent to 
for | 6 0z.—12 pw. I firſt find that 6 c. 12 pw. make 
en 132 per, which is 24, of a Pound Troy weight, 


5 and the Decimal equivalent thereunto, will be 
T5 found to be .55 by the ſaid firſt Rule of this 
Chapter. The like is to be underſtood in . re 


ducing of any of the known parts of Coin, Weight, 
0 Meaſure, c. into Decimals. N 
c. 


To find the Value of a Decimal Fra- 
CKtion, in the known Parts of Mo- 
ney, Weight, Meaſure, G. 


3. When you would find the Value of a Deci- 
mal Fraction in the known Parts of Coin, Weight, 
Meaſure, Time, Motion, or the like, obſerve the 
following veel 
Ry 25 


R Y I. E. 


Multiply the given Decimal by the Nurnber of 
Parts in the next inferior Denomination that are 
equal to an Integer in the ſame Denoti tion 
with the given Decimal, and fee how ma pla- 
ces are in the Product, more than were in the 
faid given Decimal ; and cut fo many off from the 
left hand with a daſh of your Pen, and thoſe Fi- 
gures ſo cut off, are the Value of the faid 5 

3 


7 
6: 01 
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cimal in the next inferior Denomination to it, 
and the Figure (if there be any) remaining are 
the Decimal of an Integer in the ſaid Denomination, 
and may be reduced as low as you pleaſe by the 
ſame Rule, as in the following Example. 

Let it de required to find the Value of this Deci- 
mal of a Pound Sterling, wiv. 7635. 

Firſt, 1 multiply the given Decimal by 20, and 

the Product is 152800, which is of 6 places, and 
the given Dicimal is but of 4 places. wherefore 1 
cut of 2 Figures at the Iſt hand, 2:2. 15, which 
5 is fo mauy Shillings 3 now when the 
7535 faid 15 is cut off trum the reſt, there 
are yet remaining 2700, which I multi- 
ply by 12 to tind out the Value there- 
ot in Pence, and the Product is 32400, 
which conſiſting of 5 places, I cut off 
— — ore Figure, (vi. 3) fiom the leſt hand, 
MIN which is ſo many Pence; fo that I con- 
dlude the Value of the given Decimal to 
be 155 5. — 3 d. and the remaining Figures, viz, 
2400 are the Decimal parts of a Penny, which 
becauſe they do not amount to the Value of a Far- 
thing, dd not reduce any lower: 5 ſee the Work in 
the Margent. 

So it .6847 J. be given, Y it be required 
find its Value, if you work as is before directe 
you will ind it to be 13 . 08 d. 1 312 quarters.” 
And 374k being ſo reduced, you will find it to 
make 75. 05 d. 3 040 quarters. | 
In, ze manner, if it were required to reduce 
thigg decimal of a Pound Troy-weight, wiz. 
4575 J. ipto known parts, firſt, I multiply it 
by 12, and it produceth 1014912, from which 
I cut off ebe two firſt Figures of the left hand, 
(aus. 10) for Ounces, and the remaining Fi- 

gures 


57760; the ſame is to be obſerved 196480 


of Money, Weight, &c. as divers Authors have 
already done 3 but becauſe they are though uſeful, 


I ſhall forbear it. 


| | IV. There is a brieſer way of diſcovering the 


bled, gives you the Number of Shillings 3 then let 
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gures, which are 49 12 do I multi- 2 
ply by 20, and the Product is 298240, 84376 
from which 1 cut off the firſt Figure, 12 
(viz. 2) which is Two-Penny-weight, | 
and 98240 remaineth, which 1 mul- 
tiply by 24, and the Product is 
2357760, which is 23.57760 Grains; 
ſo that I conclude the Value of the 
given Decimal . 84576 Pound Troy- 
weight to be 10 0%. — 02 pw.—23 gr. 392960 


1014912 
20 


in finding the Value of any other be- — 
cimal whatſocver, whether of Coin, 23157760 
Weight, Meaſure, Time, or Mo- | 
tlon. | | 

1 might here have added Tables of Reduction, 
ſhewing the Decimal Fractions of any of the parts 


ſeldom made ule of, and partly by reaſon of the eaſe 
in finding the equivalent Decimal of any Fraction 
whatſoever, according to the Rules herein delivered, 


Value of a Decimal of a Pound Sterling, viz. the 
Figure which ſtandeth in the firſt place of the De- 


cimal, (viz. in the place of Primes) being dou- 


the Figure poſſeſſing the ſecond place of the De- 
cimal, (viz. the place of Seconds) be eſteemed fo 
many Tens, and the Figure in the third place ac- 
count ſo many Units, which ſaid Tens and Units 
being accounted one entire Number, and made leſs 
by one, will be ſo many Farthinęgs, which ſaid Shil- 
lings and Farthings are the Valve of the given 
| | | De > 
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Decimal; but if the Figure in the ſecond place be 
5, or elle exceed 5, then reckon one Shilling for 


that, and for the exceſs above 5, eſteem every Unit 


Io, as before. 
| Example 1. 
What is the Value of 73651. 
The Figure 7 (ſtanding in the place of Primes) 


being doubled, gives 14, which is fo many Shil- 


lings; and the Figure in the fecu.1d place (which 
is 3) being accounted ſo many Tens, is 30; and 
the Figure in the third place (viz. 6.) being eſteem- 


ed Units, and annexed to the Tens beforeſaid, makes 


36, which being leſſened by 1, makes 35 Farthings, 
is 8 47, ſo is 14s.—08 4.3, the Value of the gi- 
ven Decimal .7365 /. EP, 


Example 2. 
What is the Value of .8896 J. 


The firſt Figure (8) being doubled, makes 16 3 
and becauſe the next Figure is above 5, I add 1 to 
16, which makes 17 Shillings; then the exceſs of 
the ſecond Figure above 5 being 3, I eſteem it 
ſo many Tens, and the Figure (9) in the third place 
being Units, makes 39 which leſſened by 1, makes 
38 Farthings, which is 9 d. 4, fo is 17 .—9 d. , 
the Value of the given Decimal .8896. And after 
the ſame manner may the Value of any Decimal 
of a Pound Sterling be diſcovered at firſt light with- 


out loſs of 2 Farthing. 
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CHAP. m. 
Addition of Decimals. 


HE Work of Addition of Decimal FraQti- 
ons is in every reſpec the very ſame with 


L 


that of whole Numbers of one Denomination in 
common Arithmetick, reſpect being had to the 


ight ordering or placing of the Decimals requir- 
4 to be added, which that you may underſtand, 


obſerve this | 
General Rule. 


II. When two or more Decimals are given to 
be added together, you are fo to diſpaſe of them 
one under the other, as that all the Figures on 
the left hand may ſtand in order one under the 
other, that is to ſay, primes under primes, or 
tenths under tenths, (whether they be Cyphers 
or ſignificant Figures) and ſeconds or hundredths, 
under ſeconds or hundredths, &c. obſerving the 
ſame order if they conſiſt ſome of them of never ſo 
many places, and others of never ſo few. 


Example. 


Let there be given theſe following Decimals to 
be added together, wiz. 00746, and .0832, and 


+62 and .$; firſt, I diſpoſe of them in 


order to the Work, as you ſee in the .00746 
Margent, where you ſee the lowermoſt .o832 
Figure 8, which is Primes, is placed un- . 62 
der 6, © and o, which are likewiſe . 8 
Primes, and the Figure 2 in 62 being in 8 
| hs 
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in the place of ſeconds is placed under 8 and o 
which are likewiſe ſeconds, or handredths, and the 
Figure 3 in the place of thirds, or thouſandths is 
placed under 7, which is alſo ſo many thirds, &c. 
The fame order is to be obſerved in placing of 


the Decimals of mix'd Numbers to be added; as 


ſuppoſe there were given theſe following mix'd 
Numbers to be added together, wiz. 168.3572, 
and 36.864, and 7.42, os 6: Now in order to 
their finding out their Sum, I diſpoſe of them in 
order one under the other as followeth. Where 
you may obſerve that the whole Numbers them- 
{e]ves, or integral Parts of the given mix'd Num- 
bers are placed one under the other, as is directed 
in Addition of whole Numbers, without any re- 
jpe& at all to the Decimals annexed to them; 
and the Decimals are placed under each other, 
according to the directions given in the laſt Rule, 
without any reſpect had to the Integers, proper- 
ly belonging to them. Pe: 


168.3572 
36.864 
7-42 
6 


III. Having placed your given Decimals in or- 


der, according to this Rule, draw a Line under 
them, as in Addition of whole Numbers; under 
which Line you are to place their Sum, then pro- 
ceed in your Work in every reſpect, as in the Addi- 


tion of Integers, beginning at the right hand, and 


ſo proceeding through the Decimals without any 
regard to them as Decimals, but as if they were 
all whole Numbers: As for Example, let us take 


the Decimals given in the firſt Example of * M 
ule 


S FR; 99 Os Rs... Me. EE EE 


It 


51 


der 
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ro- 
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Rule toregoingz and tilt, I put down 6 under 


the Line, becauſe there is no other Figure or Num- 


ber to add to it; then | proceed to the next, fay- 
ing 2 and 4 makes 6. which 1 allo ſet 


| down in order under the Line; then l . oc/746 
| ſay 3 and 7 makes 10, fo | ſet down o, . 0832 


and carry 1 to the next, ſaying 1 that .o2 
I carry, and 2, and 8, make 1, for .$ 
which I ſet dewn 1, and carry 1 fo —— 
the next, ſaying, 1 that | carry and 8, 1.51066 
and 6, make 15, which | put in its 
plac: under the Line, b cauſe it is the laſt; and 
becauſe the Figure 5 ſtandeth under the place of 
Primes, I put a point betore it, that is to ſay, be- 
eween 1 and 5, and the Work is tiniſhed ; the 
Number 1 being an Integer, and the reſt a Decimal, 
woereby I find the Sum to be 1.51066, that i is, I 
Iuteger, and .51066 parts of an Integer. 
Atter the ſame manner, if the mix'd Numbers in 
the ſecond Example of the foregoing Rule were 
piven to be added, t their Sum will be tound to be 
213.2412, that is, 213 Integers, and .2412 deci- 
al Parts of an Integer, as you may fee by the fol- 
owing Work, 


168.3572 
$6.864 
7-42 
.6 


— — — 
bm —Y 


213-2412 


Other Examples for the Learners Practice may be 
uch as follow. 


C 42.608 


"mY Sulbſtraction of Chap. 4. 


4.2.608 4.368 748 
15.07 7.573 36.72 
26.009 724 9.564. 
42.8 56 7358 
127.487 13.225 795.0198 


CHAR Iv; 


Subſtratiion of Decimal F ra- 


dious. 


1. HEN two Denn Fractions are given 
and their difference or exceſs is required, 
you mult place tiiem (in order to the Work) as you 


were taught in the foregoing Chapter of Addition, 


and the Operation is the very ſame in every reſpect 


as in Subſtraction of whole Numbers of one Deno- 


mination, beginning at the right hand, as in the 


tollowing Example. 
Let it be required to ſubſtract the Decimal 634 


from the De cimal . 728; in order to the 


Work J put them one under the other, viz. 728 
the biggeſt uppermoſt, and take each Fi- 634 
gure in the lowermoſt out of its corre-—— 


ſpondent Figure in the uppermoſt, putting . 094 
their reſpective differences in order below 


the Line, and I find, that when IJ have finiſhed the 
Operation, the Remainder, or difference, to be .094 
as by the Work appcarcth, 


1 


on before-going, only with this Cauti- 


"= 


ziven 
üred, 
5 you 


ition,Þ 


ſpect 
Deno- 
1 the 


634 


728 
634 


ꝙꝙꝗ—ͤ — 


094 


ed the 
4.094 
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In like manner if the mix'd Number 42.347 
were given to be ſubſtracted from the 


19 


mix d Number 76.23. I place them in 
the ſame order as is directed in Additi- 


on, be ſure to place the biggeſt upper- 
moſt, then proceed to take each Figure 


in the lowermoſt out of its correſpondent Figure 
in the uppertuoſt, as if they were whole Numbers; 
and having finiſhed the Work, the Remainder, or 
difference will be found to be 33.776, as you ſee it 
done in the Margent. pg: 

When the Decimal given to be ſubſtracted do 
not conſiſt of an equal N. uber of places, ſuch de- 
fet muſt be ſupplied by annexing Cyphers, or 
ſuppoling as many Cyphers to be annexed (as are 
wanting) on the right hand, and then the Work will 
be as in the former Examples. es 


Example. 


Let it be required to ſubſtract . 037486 
84; now becauſe . 84 hath in but 2 
places, and the other hath 6, I ſupply 
that defect by annexing 4 Cyphers there- 
to, as in the Margent, and the Work 
being finiſhed, I find the Remainder or 
difference to be. 802514. 4 | 
The ſame is to be obſerved when a Decimal 
Fraction or mix'd Number is given to be 
ſubſtracted from a whole Number; as 
ſuppoſe 15.486 were given to be ſub- 
ſtracted from 64, becauſe there is no De- 
cimal annexed to 64, you are to ſup- 
ply the decimal Places with Cyphers, 


from 


.$40000 
037486 


— —— Q— 


802514 


=” and then proceed in the Work as before is directed, 
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and having finiſhed the Work of Subſtraction, the 
Remainder will be found to be 48.5 14, as by the 
Work in the Margent appearet n.. 
Other Examples for Practice may be theſe fol- 
lowing. | | 5 


Frons 3479 84.6 ö 10 
Subſtrati . 2784 15.0752 o. 2358 


— 


CHAP. v. 


Multiplication of Decimal 
Fradtions. 


1. IN Multiplication of Decimals, whether both 

the Factors are Decimal Fractions, or whe- 
ther they be mix'd Numbers, or if the one be a 
Decimal Fraction, and the other a whole or mix d 
Number, the Multiplier is to be placed under the 
Multiplicend in the very ſame manner as in Mul- 


tiplication of whole Numbers; and when they are 


ſo placed, the Operation is the ſame in every 
reſpect, as in Multiplication of whole Numbers 
and when you have added the ſeveral particular 
Products together, as is uſual in whole Numbers, 
fs Value of the Product is to be found out by 
enis | 


General 


Chap. 5. Decimal Fraitions. 1 


General Rule. 


Look how many decimal Places are in both the 
Factors, (viz, the Multiplicand and Multiplier) ſo 
many decimal Places muſt be in the Product. : 

Wherefore cut of ſo many Figures from the 
right hand of the Product for Decimals, and the 
Figure or Figures remaining on the left hand (if 
there be any) are Integers, as in the tollowing 
Example. 

Let it be required to multiply 34.82 by 7.26 
it matters not which you make the Multiplicand, 
or the Multiplier, but I take 7.26 for the Multi- 
plier, becauſe it hath feweſt places, and put it in 
order under 34.82, as if they were both whole 
Numbers, and having finiſhed the Work of Mul- 
| tiplication, I find the Product to be 252.7932, 
as you may ſee by the following Work. 


34-82 

. 
oth | — 
he- | 20892 
e a 6964 
xd 24374 
the — - 
Mul- | 252.7932 


very Then to find the Value of the Product, I look 
ers » ow many decimal Places are in (both) the Mul- 
tplicand and Multiplier, and I find 4, where- 
ore I mark the 4 firſt places to the right hand 
br Decimals, by putting a point between 
dem and the other Figures cn the left hand, 
nd then the Product will appear to be really 


C 252.739 
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252.793 2, that is, 252 Integers, and 793² deci- 
mal Parts of an Integer. 

A ſecond Example may be of a mix d Number 
given to be multiplied by a Decimal Fraction; 


as thus, let it be required to multiply 38.5746, by 


00463 3 I ; repare the given Numbers for Opera- 


tion, as is before directed, and having finiſhed 


the Work, I tuii the product to amount to 
178600396 Then to find the true Value of the 
Product, I conſider the Number of decimal Places in 
both the Factors, which 1 find to be p, viz. 4 in 
the Multiplicand and 5 in the Multiplier; therefore 1 
mark out 9 Places towards the right hand of the 
Product of a Decimal Fraction, which indeed is the 


whole Product, and therefore I conclude the true 
Value of the product to be 178600358, as oh the 


following Operation * vix. 


38.5046 
00463 


— 


1157238 
2314476 
1542984 


—ͤ— I 


178600398 


A third Example ſhall be of 2 Decimal Fradi. 
ons, the one being given to be multiplied by the 
other, as, let there be given 63478 to be mul- 
tiplied by . 8264. having diſpoſed of the given 
Numbers according ito order, and finiſhed the 


Work of Multiplication, as is before directed, I 


tind the Product to amount to 524582192, which 


being done, to find the true Value thereof, I con- 


ſider that there arc 9 decimal Places in both the 
Factors, 


aps * * a. 
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Factors, viz. 5 in the Multiplicand and 4 in the 
Multiplier; wherefore I note out 9 places in the 
Product for a Decimal Fraction, and ſo J find the 
true V<.Jue of the Product to be. 524582 192, as by 
the following Operation appeareth. . 


2 63478 
| 8264 


253912 
380868 


jan 

to 

O 

wv © 
A 

Q 


524582192 


The like is to be underſtood in any of the like 
Caſes whatſoever. . 

2. If it ſo happen (as ſometimes it may) that 
after your Multiplication is finiſhed, the Figures in 
the Product do not conſiſt of fo many places as there 
are Decimal Figures in the Multiplicand and Multi- 
plier, ſuch defect muft be ſupplied by pretixing as 
many Cyphers before it towards the left hand, as it 
wanteth places, and then mark ſuch Product with 
the ſaid prefixed Cyphers, for a Decimal Fraction 
and the true Product required, as in the following 
Example. 


Let it be required to multiply 0476 by. 0642, at- 


ter the Multiplication is finiſhed, I find the Product 


to be 305692, conſiſting but of 6 places, but the 
Number of decimal Places in the Multiplicand and 
Multiplier is 8, whereſore to make the Product to 
conſiſt of 8 places, I prefix 2 Cyphers before it, and 
then the true Product will be. O03 05 5925 the Work 


kfolloweth. 


C4 0476 
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_:: P&J6 
0642 


952 
1904 
2856 9 


— — 


00305 592 


In like manner if 376523 were given to be 
multiplied by .1346, you will find the Product to 
be 506799 958. conbittiog of 9 places, but there 
are 10 decimal Places in both the given Factors; 
wherefore the Product muſt be increaſed to 10 
places, by prefixing a Cypher, which will make it 
0506799958, as by the ade Work. FE 


376523 
1346 
2259138 
1506092 
1129569 
376523 


0596799958 


By this time 1 doubt not but the diligent Lear- 
ner is well acquainted with Multiplicat.on of De- 
cimal Fractions, the Work being as plain and ealy 
as in whole Numbers. The next we come to is 
Diviſion. 5 | 


By db 


ar- 
Je- 
aly 
Is 


* 
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CHAP. VI. 


Diviſion of Decimal Fraftions. 


Aving gone through Addition, Subſtraction, 
ard Multiplication, (the Operation being 

(as you ſec) in every reſpe& the very ſame as in 
whole Numbers) we come now to Diviſion 3 and 
although in Decimals, (as well as in whole Num- 
bers) Diviſion may ſeem ſomewhat difficult to 
the young PraQitioner, yet we ſhall endeavour 
to render it as plain and eaſy as poſhble may be. 
I. The Operation in Diviſion of Decimals is in 
every reſpect the ſame with that of whole Num- 
bers, theretore the difficulty in Diviſion of De- 
cimals lieth not in the Operation, but in tinding 
out the Value of the Quotient after the Work of 
Diviſion is ended, a general Rule for finding of 
which ſhall be given by and by. 5 1 
II. It is neceſſary many times to annex a Cypher 
or Cyphers to the Dividend, whether it be a whole 
Number, or a mix'd Number, or a Decimal Fra- 
tion, for many times the Diviſor conſiſteth of 
more places than the Dividend, and in that caſe 
there mult be a competent Number of Cyphers/ 
annexed to the Dividend, as, ſuppoſe it were 
required to divide 73.564 by 46:24897, here you 
cannot conveniently proceed in the Work till you 
have annexed Cyphers to the Dividend, to in- 
creaſe the Number of places in the decimal Part 
thereof, and you may annex as many as you pleaſe, 
for 


, 


hath Lecn h already ; then ſhall ſuch Deci. 


— 
fe * 
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for by the Seventh Rule of the Firſt Chapter, Cy- 
phers annexed to a Decimal Fraction do neither 
augment nor diminith its Value. 

III. When a Queſtion to be wraught by Divi- 
ſion of Decimals is propoſed, conſider whether 


there are as many decimal Figures in the Dividend, 


as there are in the Diviſor; if there be any want- 
ing, make them full as many, or rather more by 


annexing Cyphers thereto, according to the Rule 


foregoing 3 but in ſome cafes there muli of neceſ- 
tity be more, for when there is an equal Number 


of decimal Places in the Dividend. and in the Di- 


viſor, and a D.viſion can be made, then the Quo- 
tient will infalhbly be a whole Number without any 
Fraction, except u hat is in the Remainder. 4 
IV. In Mulciplication of Decimal F:aRtions, the 
Product containeth as many decimal Figures as 
there are decimal Places in the Multiplicand and 
Multiplier; and in Diviſion, if you multiply the 


Quotient by the Diviſor, the Product will be equal 


to the Dividend, upon which Conſideration the 
true Value of the Quotient of any Diviſion may in- 


fallibly be known by this 


General Rule. 


After the Work of Diviſion is ended, conſider 
how many decimal Places are in the Dividend 
more than there are in the Diviſor, and how ma- 
ny ſoever the exceſs is, let ſo many in the Quoti- 
ent be ſeparated from the reſt, for a Decimal. 
But if there are not many Figures i in the Quo- 
tient, as the ſaid exceſs is, ſuch defect mutt be 
ſupplied, by prefixing as many Cyphers on the 
tt hand, putting a point before them, as 


mal 
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mal as aforeſaid, be the true Value of the Quotient 


ſought. 


I ſhall explain this Rule by Examples of the ſo. 
veral Caſes that may happen in the Diviſion of De- 


* which are 9, as tolloweth : 


; Dfſa whole Number 
I whole Wunde I 1a mix'd Number 
33 5 2 | a Decimal Fraction 
47 | & la whole Number 
5 da mix'd Number 7 85a mix'd Number 
=— | a Decimal Fraction 
7 - |S, | a whole Number 
85 Decimal Fraction | V a mix d Number 
ä bo J 'S * a Decimal Fraction 
Caſe 1. 
4 whole Number given to be divided by a whole 
Number. 


V. When you are to divide one whole Number 
by another, and they are not commenſurable, tho“ 
there are no Decimals in either the Dividend or 


the Deviſor, yet if you annex a competent Num- 


ber of Cyphers to the Dividend, there will be a De- 
cimal in the Quotient, conſiſting of as rnany places 
as you annexed Cyphers to the Dividend. 


Example I. 


Let there be given 5729 to be divided by 438; 
according to the foregoing Rule, I annex a Num- 
ber of Cyphers, ( ſuppoſe 4 ) to. the given Divi- 
dend, which will ſupply 4 decimal Places, and it 
will be 5729. 0000, and after the Work of Divi- 
lion is finiſhed, I find the Quotient to be 130799. 


438) 5729.0000 (13.0799, Oc. 


ow 
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Now to find out the Value of the Quotient by 


the general Rule before-going, I conſider that there 
are no Decimals in the Beviſar but there are 4 in 


the Dividend, and conſequently by the ſaid Rule 


there muſt be 4 decimal Places noted out in the 
Quotient by ſetting a point before them, and then 
the true Value of the Quotient will be found to be 
13.0799. 


Example 2. 


Let there be given 48 to be divided by 437.6; | 


| you cannot here make any Work till you have an- 
nexed Cyphers to the Dividend, becauſe the Di- 


viſor is bigger than the Dividend, and therefore 
annex as many as you think convenient; ſuppoſe 
6, and having finiſned the Work of Diviſion you 
will find the Quotient to be 10953 now to find 
out its true Value, conſider that there are no de- 


cimal Places in the Deviſor, but there are 6 in 


the Dividend, therefore there muſt be 6 decimal 
Phaces in the Quotient, but the Quotient as yet 
poſſeſſeth but 4 places, therefore to make them 
up 6, according to the ſaid general Rule, I prefix 
two Cyphers before the other Figures, on the left 
hand of the ſame, fo as they may take place in the 
Decimal, by putting a point before them, ſo will 
the true Quotient be oo 1095, Cc. 


43796) 48.000000 (.001095, Ge. 


This firſt Caſe may very well ſerve for a fur- 
| ther IIluſtration of the firſt Rule of the ſecond 
Chapter of this Book, | 'r 


Caſe 
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| ag 
Caſe 2. 
5 Example 3. 
A whole Number given to be divided by @ mix d 
| Number. 


Let the whole Number 586 be given to be di- 
vided by the mix'd Number 36.4865 3 here you 
may obſerve that although the Dividend be greater 
than the Deviſor, yet there can be no Operation 
until che Dividend is prepared by annexing a 
competent Number of Cyphers to it, and accord- 
ing to the Third Rule of this Chapter, I muſt an- 
nex at leaſt 4, but here I ſhall take 6 (or more 
at pleaſure) and then the Dividend will be 
586.000000 3 and the Work being finiſhed, as in 
Diviſion of whole Numbers, the Quotient will be 
found to be 1606, &c. 


39.4855) 586.000000 (16.06, Cc. 


Now to diſcover the Value of this Quotient, ac- 
cording to the general Rule foregoing, I conlider 
that there are 4 decimal Figures in the Diviſor, 
and 6 decimal Places in the Dividend, the excels 
being 2, and conſequently there muli be 2 deci- 
mal Places noted in the Quotient, by putting a 
point before them, and then the true Quotient 
will be 16.06, as you may prove at your leiſure. 


Example 4. 


Another Example of the ſecond Caſe may be 
this, Let there be given the Number 2, to be 
devided by the mix*d Number 28.74, having pre- 
pared the Diyidend, by annexing 6 Cyphers to 

it, 


N - 
| 
P ** 
* 
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it, (or more at pleaſure) and finiſhed the Work of 
Diviſion, as in whole Numbers, I find the Quotient 
to be 695, &c. | 


28.74) 2.000000 (0695, &c. 


Now to find out the true Value of this Quotient, 
I conſider, according to the general Rule, that there 
are but two decimal Places in the Deviſor, and ſix in 
the Dividend; therefore (the exceſs being 4) there 
mult be four decimal Places in the Quotient, but 
there are but three Places, wherefore I make them up 
four, by pretixing a Cypher before them, according 
to the latter part of the ſaid general Rule. 


Caſe 3. 
Example 5. 
A whole Number given to be divided by a Deeimal 
: - . Fraffion 
Let there be given the whole Number 48 to be di- 
vided by the Decimal .0675, after the Dividend is 
prepared by annexing a competent Number of Cy- 
phers, as ſuppoſe 7, after the Work of Diviſion is 


ended, I find the Quotient to amount to 711111 as 
followeth, | 


0675) 482000000 (711.111, G. 


Now to find out the Value'of ine faid Quotient, 
by the foregoing general Rule, I conſider that there 
are 4 decimal Places. in the Deviſor, and 7 in the Di- 
vidend, the exceſs being 35 wherefore 1 conclude 
that according to the ſaid Rule, there muſt be-3 de- 
cimal Figures in the Quote, cut off or ſeparated from 
the reli by a point, and then the true Value of the 
Quotient will be 711.111, that is, 711 Integers, 
and 111 decimal Parts of an Integer, or very near. F 

| | Caſe 
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Caſe 4. 


Example 6. 


A mix d Number given to be divided by 4 whole 
h | Number. 


F Let there be given the mix'd Number 743.574, to 

. be divided by the whole Number 75. 

t Alter the Dividend is prepar d, by annexing Cy- 

D Pgnhers at pleaſure, and the Operation (according to 

8 Diviſion of whole Numbers finiſhed) you will find 
this Quotient, wiz. 991432. 


75) 743+57400 (9-91432 

Now to find out the true Value of the (aid Quo- 

tient, I conſider that after there are 2 Cyphers an- 

a! nexed to the Dividend, that the decimal Part thereof 
will poſſeſs 5 places; and becauſe there are none in 
the Diviſor, therefore the excels is 5, and conſe- 


li- quently (according to the faid general Rule) I note 5 
places in the Quotient for the decimal Part, which 
T being done, I find the true Value of it to be 9.91432. 
125 Example 7. 
Again, let the Dividend in the laſt Example, 
t vix. 743-574 be given to be divided by the whole 
wy Number 43576, and the Quotient will be found 
Di- to be 17063, if there be 3 Cyphers annexed to 
as the Dividend, and there will be 6 decimal Places in 
= it, and not one in the Deviſor, wherefore there 
rom muſt be 6 decimal Places in the Quotient, but 
the there are but 5, therefore to make them 6, ac- 
gers, cording to the faid general Rule, I prefix a Cy- 


pher, and then the true Value of the Quotient 2 
„ will 
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will be .017063, as upon Proof you will eaſily 
find. 


43567) 743-574000 (.017063, Gr. 
Caſe 5+ 
Example 8. 


A mix*'d Number given to be divided by a mix d 
Number. 


Let the following mix'd Number. vix. 3.748 be 
given to be divided by the mix d Number 46. 375. 
Here, according to former Directions, I annex Cy- 


phers (at pleaſure) to the D. vidend, ſupp ſe 5, 


then will the Dividend be 3.74 800000, and having 
finithed the Work ef Diviſion, as if they were 
whole Numbers, I find the Quote to be 8084, &c. 
But the true Value of this Quotient thus found 1 


as yet know not, therefore to make a Diſcovery 


of its Value, I conlider that in the Dividend there 
are 8 decimal Places, and in the D-vifor there are 
but 3 ſuch Places, therefore the Number of de- 
cimal Places in the D vidend exceeds the Num- 
ber of places in the Diviſor by 5, ſo that by the 
foregoing general Rule I know that there muſt 
be 5 decimal Places in the Quotient, but there are 
only 4 F gures, 278. 8084. but to make them 5 


according to the general Rule, I prefix a Cypher 


before the other Figures and it makes ,05084, 


— 


which is the true Quotient ſought. 


46.375) 3. 74800000 (. 8084, &c. 


Caſe 


Caſe 6, 3 
A mix'd Number given to be divided by a Decimal 
8 Fraction. | 
Example 9. 


Let there be given the mix'd Number 54.379 

to be divided by the Decimal Fraction .34687, 
having annexed a competent Number of Cyphers, 

ſo that there may be 3, or 4, or 5 decimal Places 
in the Dividend more than there are in the Divi- 

ſor, wheretore I annex 6 Cyphers, and then the 
Dividend will be 54 37900000; and when the 

: Work of Diviſion is ended, the Quotient will be 
. found to be 1567705. | 
Which being done, the next thing in order to 
the compleating of the Work, is to find out the 
true Value of the faid Quotient, which is eaſily 
done by the ſaid general Rule, for I conſider that 
in the Diviſor there are 5 decimal Places, but in 
the Dividend there are 9 (viz. 3 given ſignifi- 
cant Figures, and 6 Cyphers annexcd) ſo that the 
exceſs is 4, therefore I conclude that there muſt | 
| be 4 decimal Places in the Quotient, and the reſt 
is are of the integral Part, ſo that I find the true 
je Quotient is 156.7705, that is, 156 Integers and 


ſt 7705, or e parts of an Integer, which you 
re may eaſily prove at your leiſure. | 
44 .346$7) 544379000000 (156.7705, &c. 

75 Example 10. 


If there were given the mix'd Nuniber 45.384 
to be divided by .000247 3 here are not ſo many 
decimal Places in the Dividend as there is in the 

| Diviſor, therefore do 1 increaſe their Number by 
aſe : VV 
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annexing 5 Cyphers thereto, and then the Divi- 
dend will be 45.3 8400000; then do I proceed to 


the Operation, taking no notice at all of the Cy- 


phers which are before the Diviſor, but work as 
if there were none at all, and when the Work of 
Diviſion is finiſhed, 1 find the Quotient to be 
183740.89, Oc. RY 


000247) 45-38400000 (183740. 89, Or. 


Now the Quotient being found, 1 come next to 
find out its Value; which to do I confider that 
there are 6 decimal Places in the Diviſor, and 8 in 
the Dividend, ſo that the exceſs is 2 places; there- 
fore I conclude, according to the ſaid general Rule, 
that there muſt be 2 decimal Places noted in the 
Quotient, ſo that then its true Value will be found 
to be 183740.89, &c 


| Caſe 7. 


A Decimal Frafion given to be divided by a whole 
Number. oh 


Example 11. 


Let it be required to divide the Decimal 
Fraction . 7864 by the whole Number 25. 
Here in this Example, there is no need of an- 
nexing any Cyphers to the Dividend to prepare 
it for Operation, but yet you may at your plea- 
ſure, only becauſe there is no neceſſity I ſhall for- 
bear it, and proceed to the Work according to 
the Rule of Divition in whole Numbers 3 and the 
Work being finiſhed, I find the Quotient to be 

324 3 then I procced to tind out the Value of this 


Quotient 
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i- Quotient by the general Rule foregoing 3 and be. 
o cauſe there is no Decimal in the Diviſor, and 5 in 
y- the Dividend, therefore there muſt be 5 decimal 
2s Places in the Quotient, and there are but 3 places 
of Tas yet, therefore do I prefix two Cyphers before 
be the Quotient thus found, arid note them for the 
I true Quotient ſought, which is .00314, as by the 
Operation appeareth. 


25.) 07864 (.003 14 


to | 3 | 7 
hat Caſe 8. 
re i 4 Decimal Fradtion given to be divided by a mix d 
ule, I, 
E' Be 12, Ps 


Let there be given the Decimal Fraction . 846 
to be divided by the mix'd Number 3.475 here I 
firſt prepare the Dividend for the Work, by annex- 
ing 4 Cyphers thereto, and having finiſhed the 
Work of Diviſion, I find the Quotient to be 2433 ; 
and to diſcover its Value according to the general 
| Rule, I conſider that there are in the Dividend 
imal I (after the 4 Cyphers are thereto annexed) 7 deci- 

25. mal Places, and in the Deviſor there are but 3, fo 

an- that the exceſs is 4, therefore I conclude that there 
epare I muſt be 4 decimal Places in the Quotient, ſo that 
plea · I the true Quotient is the Decimal Number .2433, Cc. 
for- Was followeth. 


2.476) .8460009 (. 24335 Cc. 
Dag: But 
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But if to the faid Dividend .846 there had been 
annexed 5 Cyphers, then the true Quotient would 
have been . 24338, Cc. and if there had been 6 
Cyphers annexed thereto, then had the Quotient 
been .243383, c. 7 


Example 13. 


Let it be required to divide this Decimal Fra- 
ction, wiz. $46 by the mix'd Number 34.76; 
after I have annexed Cyphers to the Dividend, 
to prepare it for the Work, and the Work of Di- 
viſion being finiſhed, 1 find (as before) the Quo- 
tient to be 2433 3 but the Value of it being found 
out by the genera! Rule, will be different from 
the former Quote; for having taken the Number 
of decimal Places in the Dividend and the Devi 
for, I find the exceſs to be 5 in the Dividend, 
ſo that there ſhould be 5 decimal Places in the 
Quotient, but there are now but 4 places; where 
of to ſupply that defect, I prefix a Cypher before 
the ſaid Quote, and put the point before it, ſo 
as it may take place in the Decimal, and then the 

true Value of the Quotient will be .02433, &. 
as followeth. 1 


34.76) .8460000 (02433, cc. 


And if the Diviſor had been 347.6, then the 
Quote would have been. 002433, G. 


. an am oo 


22 moe 


1 the 


Chap. 6. 


Decimal Fractions. 


37 
Caſe 9. 


A Decimal Frattion given to be divided by a De- f 
cimal Fraction. 


Example 14. 


Let there be given the Decimal Fraction . 835796 
to be divided by. 2435 heic I may annex Cyphers 
at pleaſure to the Dividend to prepare it for Opera- 
tion; but becauſe there is no Neceſſity for it 1 ſhall 
forbear, and proceed to the Work, as in Diviſion of 
whole Numbers, which being finiſhed, I find in the 
Quotient the Number 3439; and now I have no- 
thing to do but to find out the true Value of this 
Quotient; and in order thereunto, I conſider that 
in the Dividend are 6 decimal Places, and in the 


Deviſor but 3, wherefore the exceis is 3, which 


is the Number of decimal Places in the Quotient, 
which being ſeparated from the reſt by a point, ac- 
cording to former Directions, the true Value of the 
Qaotient will be found to be 3.439, &c. 


243) 35796 (3.439. 


But if the Dividend had had a Cypher annexed 
to it, then the Quotient would have been 3.439, 
c. and if two Cyphers had been annexed to it, 
then the Quotient would have been 3.43948, &c. 
But if the Dividend had been 0835796, and the 
Deviſor the tame as before, the Operation would 
have been ſtill the ſame, and the ſame Figures 
would be in the Quotient, but not of the fanie 
Value, for they would have been all Decimals, 

5 VIZ. 
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| wiz. 3429, Cc. But if the Dividend had been 
 ' * (as before .835796) and the Diviſor had been 
|  (.0243) the ſame as before with a Cypher pre- 

fixed before it to depreſs its Value, though the 
Operation be the very ſame, yet the Value of the 
Quotient would have been 34.39, Cc. And if 
the Deviſor had had two Cyphers prefixed before 
it thus, .00243, then the Quotient would have 
been 343-9, Cc. And if the Diviſor had been 
(.000243) the ſame is before with three Cyphers 
prefixed before it, then the Quotient would have 
been 343-9, conſiſting intirely of Integers, except 
you have annexed Cyphers to the Dividend. Thus 
have I largely gone over all the Caſes that can 
happen in Divition of Decimals, and have given 
one or more Examples in every Caſe, ſo that | 
hope by this Time the diligent Reader is made 
capable of performing any Operation, either in 
Addition, Subſtraction, or Multiplication, or Di- 
vition of Decimals; and if he be fo perfected, 
perhaps he may be defirous to know ſomething of 
the Uſe and Application in the Practical Parts of 
Arithmetick, before he comes to the more difh- 
cult part of the Extraction of Roots; and becauſe 
1 would not dull the edge of his Appetite, 1 ſhall 
give him a Taſte of their excellent Uſe in the Rule 
ot Proportion, and in the Menſuration of ſome 
Superficies and Solids, and then come to ſhew 
their Uſe in the Extracting the Cube and Square 
| Roots, and the Calculating of Intereſt, &c. 
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CHA P. VIL 4 
The Rule of Three in Deci- 


mals. 


Shall not here meddle with the Rule of Three in 

its diſtin kinds, viz. Single, Double, Direct, 
or Inverſe, ſuppoſing the Learner to be acquaint- 
ed with that already in the Practice of Vulgar Arith- 
metick. 

I. In the Rule of Three in Decimals, the Open- 
tion is in every reſpect the ſame as in whole Num- 
bers, ſo is it in all the Parts, or Rules of Arith- 


metick, only when you work in Decimals, you 


muſt have reſpe& to the Decimal· Rules before 
taught; for in Decimals you muſt Add, Subtract, 
Multiply, and Divide, when, and after the ſame 
manner as you do in whole Numbers, a few Ex- 


amples will make you perfe& in the Knowledge 
thereof. 


Example 1. 


114 Pound of Tobacco cofi 3 s. 6 d. how much 
will 3265 Pounds coſt at that Rate? 


When the Fractional parts of the Numbers in 


this Queſtion are turned into Decimals, then it will 


be read thus, viv. 


If 1.75 Pounds of Tobacco cot 3. 54. how much 
will 326.25 Pounds of the ſame coli at that Rate? 


D 4 1 


* 
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The Numbers being orderly placed, as is di- 
rected in the Sixth Rule of the Tenth Chapter of 


7 my Vulgar * Wy ſtand as followeth, 


| dix. 


J. Jo 3 
1.75 2 3-5 : 326.25 


And if you multiply the Third Number by the 
Second, or the Second by the Third, which is all 
one, a divide the Product thereof by the Firſt, 
as is directed in the Tenth Rule of . Seventh 
Chapter of my Vulgar Arithmetick 3 only in Mul- 
tiplying and Dividing, . you muſt have regard to 
Multiplication and Diviſion of Decimals delivered 

in the Two Chapters foregoing 3 and when the 

Work is fniſhed, the Anſwer will be found to be 
652.5 Shillings, or 32 J. 12 5. 6 d. See the fol- 
| lowing Wölke | | 


1.75 


ther with the whole Operation, take as followeth. 


/ 
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* J. 2 J. | 4. 
1.75 : 3.5 :: 326.25 : 652.5 
„ 


—— — — J. 


1.75) 1141-875 (652.5 
1050 * 


918 
875 


——————ů—ůð*—ñ 


„„ 437 
Facit 652.5 Shillings 350 
ME I — 
32 J. 125. 6d. 875 


Example 2. 


WS 9C. of Tobacco coſt 25 J. 7 5. what will be 
the Price of 17 C. Weight of the ſame at that 
Rate? 5 | 


Ihe given Numbers being rightly ſtated, toge- 


| The Rule of Three Chap, 7. 
E& J. E © 
9 : 25.35 :: 17 : 47-883 
LA 17 13 7 
wn 17745 
2535 


—' — 45 
9) 430-950 (47-893 
5 3 # © % „„ 


4 ww 


-; Facit 47.983 J. 
| _ FRO 
785 47 b, 174. 8 d. ere . 


Here you fee that the Anſwer in Decimals is 
47.883 J. Now the Value of this Decimal Fracti- 
on may be diſcovered at firſt ſight (by that 
brief way of finding the Value of a decimal Part 
of a Pound Sterling, delivered in the Fourth Rule 
of the Second Chapter foregoing) to be 17 s. 8 4. 
ere, for 8 Primes is 16 Shillings, and 8 Seconds is 
1 Shilling more, and 3 Seconds over, which with 
the 3 in the place of Thirds, make 33 3 from which 
abating 1, becauſe it is above 25, there remains 32 
Farthings, or 8 Pence, ESE 


Example 
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Example 3. 
I demand the Price of 19 oz. 3 pw. 5 gr. at that 
Rate ? BY. CET TE", 
5 gr. may be reduced to this Decimal of an Ounce, 


ber equal in Value to 19 oz. 3 pw. 5pr.. And by 
the ſame Rule .9666 is found to be the decimal 


Part of a Pound Sterling, equal in Value to 19 5. 


4 d. ſo that the Decimals being found out, and the 
Numbers given in the Queſtion being ſtated in order 
will be as followeth, viz. 


"CY Fx. I 


If an Ounce of Gold be worth 2 J. 79 7. 4d. 


viz. 1604.16, ſo that 19. 160416 is a-mix'd Num- 


4 
= 
= 
"0 
4 
: 1.» 
* 1 
__ 
* + 
wha 
e 
- £W 
LS * 
3 
8 


By the Fourth Rule of the Second Chapter, ; pw. 


1 3.88666 : 19.160616 - 2 56.841 1 


J. — 
Facit 56.841, &c. 114962496 _ 
„ 114962496 
or 5$6—16—10 fere 114962496 
ons 172443744 

38320832 
56. 8412901056 


So that I find the Anſwer to the Queſtion to 
be 56.84129, &c. or 56 J. 16 5. 10 d. very near 
as it may be diſcovered by the brief way of find- 
ing the Value of the Decimal of a Pound Sterling, 
delivered before in the Thirteenth Page. 


Chap. 8. 


CHAP. VII. 
The further Uſe of Decimals 


in l he Menſuration of Hu- 
 perficies and Solids. 


PROP. L 
| To Meaſure a long Square. 


'H IS Figure, by Geometricians, is called a 
Rectangular Parallelogram, and it may very 
— be e wy" a | long 1 Table, or a 


— SC: 


B . C 
Y long Board, or the like, as the Figure ABCD; 
and to find out its Content, the Rule is, 
Multiply the length of it in Feet or Inches, by 
the breadth of it in Feet, or in Inches, and the 
Product will give you the true Superhcial Content 
of it in Feet or Inches. 


Example. 


Chap. 8. The Vſe of Decimals, &c. 
Example. 


There is a Table whoſe length is 18.75 Feet, 


and its breadth 3.5 Feet; I demand its Content in 


Feet ? 


To anſwer this Queſtion, I take 18.75 Feet (the 


length ofy it) and multiply it by 3.5 Feet (the 
breadth of it) and the Product is 65.625 Feet, 


which is the Content of the Table, as was requized- 


See the Work. 


— 1875 
** 

9375 
5625 


Facit 65.625 Feet 


| Here by the way take Notice that although 
amongſt Artificers, the Two Foot Rule is gene- 
rally divided, each Foot into 12 Inches, &. Yet 
for him that is at any time employed in the Pra- 
ctice of Meaſuring, it would be moſt neceſſary 


for him to have his Two Foot Rule, each Font di- 
vided into 10 equal parts, and each of thole parts 


divided again into 10 other equal parts, ſo would 


the whole Foot be divided into 100 equal parts, 


and thereby would it be made fit 'to take the Di- 
menſions of any thing whatſoever, in Feet and 
decimal Pares of a Foot; and thereby the Content 


of any thing may be found as exactly, if not 
more exactly and near, than if the Foot were 


divided into Inches, Quarters, and half Quarters, 
and 


"_ 
« 
77 


* 
* 
"IF 
= CEC 
* 
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and thereby many times would there be much La- 
bour and Pains avoided, which the Artiſt is con- 
tent to undergo through the want of ſuch Deci- 
mal Diviſion of this Rule, as we will ſhew in the 


ſolving of the former Propoſition, after the Vulgar 


way. The Queſtion is, 
 , There is a Table whoſe length is 18 Foot 9 
Inches, and its breadth 3 Foot 6 Inches 3 now I 
demand its Content in Feet ? | 3 

Now before I can find its Content, I muſt find 


is length and breadth in Inches, and then multi- 


ply the Inches of the length by the Inches of the 
readth, and then the Product will be 9450, 
which is its Content in ſquare Inches, and to find 
its Content in Feet, I muſt divide the Inches by 
144 (the Number of ſquare Inches in a Foot) and 


the Quotient is the Content in Feet. See the Work 
following. „„ 


I8-09 Z—06 
12 n 
Length 225 Inches. , Breadth 42 Inches. 
42 | | 
450. ; 
900 ; 


144) 9450 (65 4 Feet, 
— 5 


— — ͤ˙—*————— 


810 
720 


— —— — 


980 


2 2 81 


ter the 
way, I leave the Judicious Reader to judge, and 
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So that you ſee, according to this way, the An- * 
ſwer is 65 ſquare Feet and go Inches, or 14? of a © 
Foot, which is the very fame with that Anſwer in 
Decimals : and if the Diviſion by 144 had been 
continued by annexing Cyphers to the Dividend 
9450, there would have come out in che Quotient 
the Decimal! . 624, as before. 

But how tggious P Work it is to ata it af- 
Vlear way, compMed with the Decimal 


much moxe tedious would it have been if there 
had been either halfs or quarters of Inches either 


in the length or breadth, or both; 3- -but the Work 
have been the ſame in the Decimal A | 


would til 
way, that is, in every reſpect as caly,  . br, 

After the ſame manner is found out the Con- 
tent of the true Geometrical Square, which is a 
Figure fitly repreſented by an exact ſquare Tren- 
cher, that is, having its length and breadth both 
equal. 


ROF. II. 


17 0 find the Content of a Right 


Ane Triangle. 


Right Angled Triangle i is a plain Figure, ha- 
ving 3 Sides and 3 Angles, as the Figure 


B. C, D, in the Margent, two of which Sides, 


dix. B, O and C, D are Perpendicular to each 

other; now if from the top of the Perpendicular 

at D, there be a Line drawn parallel to wy 
3 


* 
5 . 
* . 
WI. 
5 24 
* 
. 
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. 
* 
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4% A, parallel to the Perpendicular, till it meet the 


| } 
N 
« , 
k * 
* 
_= 


ine A, D, in A, then will there be made the Paral- 


lelogram, or long Square A, B, C, D, of which 
the Triangle B, C, D, is half, the Diagonal B, D, 
dividing the whole Parallelogram into two equal 


F "0 


LILLE TT 


COLLETTE EFYYTTYT 
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Now it is plain from the firſt Propoſition, that 


if you multiply the Side B, C, by the Side C, D, 


then the Product will be the Content of the whole 
Parallelogram A, B, C, D, and then the half of 
that Content will be the Content of the given Tri- 
angle B, C, D; or if you take half C, D, which 


is C, F, and half of B, A, which is B, E, and 


draw the Line E, F, then will E, F, divide the 
Parallelogram A, E, C, D, into two equal Paralle- 


lograms, and either of them is equal to the given 
Triaugle B, C, D; now if by the firſt Propoſiti- 


on I can find the Content of the Parallelogram 


E, B, C. F, 1 find allo the Content of the Tri- 
angle B, C, D, becauſe they are equal, whence it 
comes to pals that if you multiply tre Baſe by 
half the Perpendicular, or the Perpendicular by 


halt 
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3, C, as is the prick'd Line A, D, and from the end 
If the Baſe at B, there be drawn the prick'd Line 
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half the Baſe of a ReQangular Triangle (which is 


all one) the r will be the true Content 
thereof. 


Example. 

In the formes Triangle the Baſe BC is 18.28 
Fect, and the Perpendicular C D is 12.26 Feet, I 4 
demand i its Content in Feet ? 

Here I firſt find the Content of the whole Paral- 
lelogram, by "multiplying the Sides together, and 
the Product is 224.1128 Feet; and the half of that 


product is the Content of the Triangle B C D, 
which is 112.0564 Feet. Ste the lea N 


18. 28 the Side B C, 
12.26 the Side C P, 


10968 
36 56 
3656 
4 1828 
, 


— — 


2) 224-1128 (112.0564 Feet. 


5 The Content would have been the ſame, „ 
0 ad multiplied the one Side by halt of the other, 
7 Which is indeed the (ſhorteſt way, and moſt pra- 
Lo ical, Ste the Work. 


4 


3 „ 
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The whole Side B C, 18.28 
Half the Side CD, 6.13. 
5484 
1828 
10968 


— —ß 


Facit 112.0564 Feet 
* 


The Anſwer would hive been the ſame, if 
had taken the whole Side C D, and multiplied | 
ee 


| 

| 

N þ 

„ . 

To find the Content of any Pla 
Triangle, not Rectangular. 1 

T H E belt and caſieſt way is to let fall a . © 
pendicular, upon the longeſt | Side from « 
Angle that is oppolite to it, which will diva : 
it into two Right Angled Plain Triangles; as fu e 
pole there were given the Plain Triangle AB. 8 


as followeth. 


8 Chap. 8. in Meaſuring, 


Here the ide A B, being the longeſt Side, 1 
let fall a Perpendicular from its oppoſite Angle at 
C, which falleth upon D, in the Line A B, ſo is 
the Line C D the neareſt Diſtance between the 
Angular point C, and the Line A B, and divideth 
the given Triangle A B C, into two Right Ang- 
led Triangles, (vix.) AD C and CD B; and 
it you find the Content of theſe two Right 
Angled Triangles, (according to the dlrections in 
the Second Propolition) and add them together, 
their Sum will be the Content of the given Tri- 
angle ABC, But it may be more artificially found 
out thus, 5 

Multiply half the Line C D, into the whole 
Line A B, the Product will give the Content of 
the Triangle which was ſought, or if you mul- 
tiply the whole Line C D, into half the Line 
A B, the Product will be the Content of the 
given Triangle, which is very plain from a due 
Conſideration of the Method uſed in ſolving the 
Second Propoſition. 


| Example. 


Let the Baſe or longeſt side AB be 48.5 Feet 
long, and let the length of the Perpendicular 
CD be 21.6 Feet, I deſire to know how many 

62 ſquare 
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ſquare, or ſuperficial Feet are contained in the faid 
Triangle ? Song 
Io reſolve this Queſtion, according to the fore- t. 
going Rule, I firſt Bi-part the Baſe A B 48.5 n 
which is 24-25, which I multiply by the length of 

the Perpendicular CD 21.6, and the Product ö 


523.8: See the following Work. ch 
| Is 
24-25 or thus, 48. 
21.6 'F Ut 
14550 3880 th 
2425 4850 At 
4850 | — — Pr 
— — 523. 80 Zi 
523. 800 facit. 
ha 


- 


So that you ſee the Content is the ſame which d far 
the foreſaid ways ſoever you work; obſerve the 
_ fame Method in finding the Content of any Obliquſ 
Triangle given. 


PROP. IV. 

To find the Content of a Trape- 
f Trapezium is a plain Figure, having four 
unequal Sides, and as many unequal An. 

gles ; it matters not how unequal they arc, and 


to find out its Content obſerve the following dr 
rections, vix. 


Divide 
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Divide it into two Oblique Triangles, by draws : 
ing a Line from any one of the Angles, to the Angle 1 
that is oppoſite thereto, which Linegſhall be a com- 


5, WW mon Baſe to both the Triangles. * | 
ol Then if you find out the Content of both theſe 


Triangles, according to the Method preſcribed in 

the Third Propofition, the Sum of their Contents 
is the Content of the given Trapezium. | 

Or it may be more artificially found out thus, 
vix. 
Multiply the length of the common Baſe by half 
the Sum of the Perpendiculars let fall from the 
Angles oppoſite to the ſaid common Baſe, and the 
Product will be the Content of the whole Trape- 
zium 3 or elſe | 3 
Multiply the Sum of the ſaid Perpendiculars by 
half the ſaid common Baſe, and it will produce the 

\ of lame effect. 0 85 


Fo Example. 


In the following Trapezium A B C D, draw 
the Baſe A C, which ſuppoſe to be 9.5 Feet, 
then let fall the Perpendicular at D, which let be 
3.45 Feet, and that at B 4.25 Feet, the Sum of 
the ſaid Perpendiculars is 7.7, half of which is 
pe- 3-95 3 by which, if the common Baſe A C be mul- 
_ WW tiplied, che Product (which is) 36.575 is the 
Content of the Trapezium required. Or if 
you multiply 7.7, the Sum of the Perpendiculars, by 
four half of the common Baſe 9.5, which is 4.75, 
7 Aodas will be the ſame. See the following 
ork, 


E 3 4 
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3.45 the Perpendicular at D . 
4.25 the — at B c 
7 Jo their Sum , 
3.85 their half Sum | 4 
9.5 AC 
— 4. 75 half A C ol 
1925 * 8 1 * 
3465 — n 
—— 3323 8 


Baan 36. 575 3325 


:evv— T—— 


Facit 36.575 


PROP. 
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PROP. V. 


To find the Content of any Regular g 
Polygon. : 


Au Polygon is a plain Figure, conſift- | 
ing of equal Sides and equal Angles, viz. 
a Pentagon, conſiſting of five equal Sides, and 
five equal Angles 3 an Hexagon, conſiſting of fix 
equal Sides, and fix equal Angles; an Heptagon 
of ſeven equal Sides, an Octogon of eight, &c. 
And to meaſure any one of theſe Regular Plains, 
do thus draw a Line from the Center of the Fi- 
gure to the middle of any one of the Sides, and 


multiply that Line into half the Sum of the Sides, 


and the Product thence ariſing is the Content E 
the given Plain. | 

I ſhall give you an Example of this in the 
Menſuration of an Hexagon, or Plain of fix equal 
Sides. 
Let there be given, the Hexagon ABCDE F, 
us the length of 
each Side 30 then will 8 
the — of the 1 
perpendicular G H 
be 26 fere; now there 
being in all {ix Sides, 
and each of them in 
length 30, the Sum 
of them all is 180, 
the half of which is 
90, which being mul. 


E 4 tiplied 


| 
| 


a” 
ns 
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tiplied by 26, the Product will be 2340, which 


is tlie Content of the given Hexagon. 


The reaſon of this mamer of working is ve- 


* ry plain, if from the Center you draw the Lines 


GA and GB, thereby making the Triangle G AB, 
whoſe Content (by the Third Propotition) 'is found 


by multiplying the Perpendicular G H into halt the 
the Side A B, viz. into H A, or H B, but there are 


ſix ſuch Triangles in the given Polygon; therefore 
G H, multiplied into fix times H B, produceth the 
Content required, Pe, Se 2 


PROP. Vl. 


To find the Content of any Irregular 
Fogon. BY 


ET it be required to meaſure the following 
Figure ABCDEF GHI. 1 bs 


Firtt take care that the whole Plain be divided 


In Trapeziums and Triangles, according to your 
_ own Fancy, and as thei Nature of the Plain will 


bear, and then meaſure thoſe Trapeziums and Tri- 
angles, as is directed in the Third and Fourth Pro- 
politions beforegoing, and add the ſeveral Contents 
together, ſo will the Sum give you the whole Con- 


tent of that Irregular Polygon. 


As in this Example, iirti I draw the Lines A C, 


and D H, and E G, ſo is the whole Figure divided 


into the Trapeziums A BCI. and CIH D, and 
DH GE, and the Triangle E GF, the Contents 
of which being feverally found out by the Third 


\ QI 
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„ 


* 
” * 
* 


and Fourth Propoſition, the Sum of them will be 


the Content of the whole Figure. 


PROP. vn. 


To find the Circumference of a Circle 
having the Diameter given. 


5: Circle is a Geometrical Figure exactly round, 


| fo that if from a point in the middle of it, 
called the Center, there be never ſo many Lines 
drawn to the Circurnterence, they will all be of 
equal length. But between the Diameter and Cir- 
cumference of a Circle there cannot be found a true 
and exact Proportion. Archimedes hath demon- 
ſtrated the Proportion to be near as 7 is to 22 but 
that of Van Ceulen is the molt exact, who makes 


it to be as 1 is to 3. 14159265358979323846, Oc. 


but for Practice, this following Proportion is {uf- 
hcient, vix. | 


A 


As 
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As 1 is to 3. 1416 
So is the Diameter of any Circle 
Io its Circumference. 


In the Circle deſcribed in the Margent, the 
Diameter AC is 28, I demand what is the Cir- 


cumference AB © D? 


To anſwer which, 1 ſay by the Proportion fore- 
oing 3 as 1 is to 3. 1416, ſo is 28 the Diameter to 
7.9648, which is the Circumference A B CD. 
The Work followeth. 


As 1 is to 3-1416, ſo is 28 to 87. 9648 
28 


251328 
62832 


87.9648 


PROP. 


* "4: oil 


ference to h 
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PROP. VII. 


To find the Content of a C ircle, 


having the Diameter given. 


IIR ST find out the Circumference by the laſk 
Propoſition, then multiply half the Circumfe- 


rence by half the — and that Product is the 
| Content. 


Example. 


There is a Circle, whoſe Diameter is 14 Inches, 
| demand how many {quare Inches are the Content 
of that Circle? 

By the foregoing Propoſition, find the Circum- 
43-9824 Inches, the halt of which is 
21.9912; Which being mulriflied by 7, (half the 
given n the Product is 153.9384, which 


is the Content required. See the Work. 


7 
Facit 153493 84 ſquare Inches. 


p RO P. 


— 
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PROP. IX. 


To find the ſolid Content of a ſquare 
Piece of Timber, Stone, &c. whoſe 
Baſes are equal, that is, whoſe 
Ends are of the ſame bigneſs. 

©q 


UCH a ſolid Piece, by Geometricians, is called 
a Parallepipedon, and its Content is thus found 
out, viz. | | | 
Firſt find out the Superficial Content of the Baſe 
or End, (by the firſt Propoſition) then multiply that 
+ Content by the whole Length, and that Product is 
the ſolid Content of the whole Piece. 


Example. [92 & 


There is a ſquare Piece of Timber, the two 
contiguous Sides, at the end of which are 2.5 
Feet, and 1.8 Feet, and its length is 22 Feet; I 
demand how many ſolid Feet are in that Piece of 
A - | 

Firſt I multiply 2.5 by 1.8, the ſides of the 
Baſe, and that produceth 4.5 for the Content of 
the Baſe or End, and that Product I multiply by 
22, the length, and that produceth 99 Feet, and 
ſo many is there contained in that Piece of Tim- 
ber, as you may ſee in the following Work. 


* 
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| facit 99.00 Feet for the Content required, 


58 The 2 Sides at the end. 
200 | 
25 „ 


4.50 The ſuperficial Content of the end. 
2 


900 | 7. 
900 [ou 


Here Note, if the Sides of the End, or Baſe, 


be given in Inches, and its length in Feet, ther 


reduce the Sides of the Baſe into the decimal Parts 
of a Foot, and proceed as before; or you may find 
out the Content of the Baſe in Inches, and mul- 
tiply that Content by the levgeh in Feet, and that 


Product divided by 144, will give you the Con- 


tent in Feet, or elſe reduce the length into Inches, 
and multiply the Content of the Baſe thereby, and 
divide that Product by 1728 (for there are ſo many 


cubical Inches in a Foot) and the Quotient will give 


you the ſolid Content in Feet, But the Decimal 


way is preferred. 


p R O p. 
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PADF.X 


To find the ſolid Content of a C lin- 
der, having the Diameter of its 
Baſe given. Ky, 


A Cylinder is a Solid whoſe Baſes are Circular, 

Equal, and Parallel, and may fitly be re- 
preſented by a round Pillar, or a Roling ſtone - of a 
Garden; and to find the ſolid Content of ſuch a 
Body, this is do. 


* The Rule. ori 
© Firſt find the Plain of the Baſe, by the Seventh 
and Eighth Propoſitions foregoing, and then multi- 


ply that by the length thereof, which Product will 
give you the ſolid Content of the given Cylinder. 


Example. 


There is a Cylinder (ſuppoſe a Roling-ſtone) 
whoſe length is 8.75 Feet, and the Diameter of 
its Baſe 2.8 Feet, I demand the ſolid Content there- 
of ? | 

As 1 

Is to 3.1416 

So is 2.8 the given Diameter | 55 
10 8.70648 the Circumference of the Baſe, half 
of Whicli (viz. 4 39824) being multiplied by 1.4 
the Semi- diameter, will produce 6.157536 for the 
Content of the Baſe, which being mwltiplied by 


8.75 


"I" 
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$.75 (the length) it produceth 53. 87844 for e 


ſolid Content required. 


If there had been given the Circumference # 
the Cylinder, then the Diameter. of the Baſe muſt 
have been found out by the Converſe of the Seventh © 


- Propoſition 3 as ſuppoſe there had been given 8.75 


the length of the Cylinder, and 8.79648 its Cir- 


cumference to find the Solidity thereof. Firſt I find 
out the Diameter by the following Proportion, viz. 


As 3.1416 

Is to 1 | 
So is 8.79648 the given We ener 
To 2. 8 the 2 Diameter. 


And cheid the reſt of the c Work is the fame with 


that before. 


1 #17 4 * 
. © * 


2 RO 7. „N. 
7 0 » fd the felid Co ontent of a Cone. 


Cone is a ſolid Bo :dy, having a Circle for 
its Baſe, and its Superhcies Circular, decrea- 
ling its equidiſtant Diameters from the Baſe pro- 


portionably, till it remaineth in a point over the 


Center of its Baſe, and may htly be repreſented by 
a Sugar-loaf, or a round Spire-{teeple ; and to find 


its lolid Content, this is 


The Rule. 


| MO the 7th and Sth Propoſitions e find 
out the Plain of its Baſe, and ans that by 75 
"is 


C4) 


lolld Content of ſuch a Cone! ? 


which is the ſuperficial Content of the Baſe 3 then! 
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is height, and that Product i is the ſolid Conteut of 
the Cone required. | 


Example 


Ibeie is a Sober the Circumbaener of whoſe 
Baſe is 22.5, and its height is 163 I demand the 


As 3. 1416 

n 

So is 22.5, the Circumſerence of the Baſe, 
To 7.162, the Diameter of the Baſe. 


Then 1 multiply half 22.5, which is 11 25, by half 
7.162, which is 3.581, and it produceth 40.2 8625, 


take 5 of the height of the Cone (16) which is 
5.333 very near, by which I multiply 40. 28625 
(the ſuperficial Content of the Baſe) and it produ- 
ceth 2 14. tals See the Work as followeth. 


40.28625 

hs e333 

Rs 

12085875 

12085875 E 
20143125 che 
3 by 4 
Solid Content! is 214 846 57125 tent 


The ſame is to be obſerved i in the a 


of any other Cone. 


But here you are to obſerve, that the ſlanting T 
lide of the Cone, ( vis ) the length "w_ the the « 
erte x 
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Vertex to the Extremity of its Baſe) is not to be 
taken for its true height, but a Perpendicular 
let fall from irs Vertex or Center of its Baſe is 


Perpendicular's length ſhall be ſhown you in the 


Work of the Fourth Propofition of the Eleventh 
Chapter. 


PROP. XII. 
To find the ſolid Content of a Py- 
* ramid, | 


| TD Etween the Cone avd Pyramid, this is the dif- 


ference 3 as the Cone hath a circular Baſe and 
Superficies, the Pyramid hath a Polygon for its 
Bie, ſo that its Baſe and Superticies are Angular, 
its Vertex terminating in a point juſt over the 


Center of its Baſe, and to find out its Solidity, 


here followetn 


The Rule. 


the Fifth Propoſition foregoing, and multiply that 
by + of its height, and it produceth the ſolid Con- 
tent of the Pyramid, | 


Dn Example. 


hagh: 


i 
2 3 + 
R * 3 
e . m_ 
— N : ? 
by wm 2 2 
Ox <= A * 1 
—— — — 8 3 * 


its true height; and how you may find out that 


Find out the ſuperticial Content of the Baſe, by 


There is a Pyramid whoſe Baſe is an Hexagon, 
the Side of which is 30, and its Perpendicular = 
7 
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height is 545 1 demand the ſolid Content of ſuch a 


Pyramid ? 9 5 | 

Here by the Fifth Propoſition I find the ſuper- 
ficial Content of the Baſe to be 23403 then do I 
take + of the Perpendicular height of the Pyra- 
mid, which is 18, and thereby do I multiply 
2340, (the Plain of the Baſe) and the Product is 
42120, which is the ſolid Content of the given 
Pyramid. | 

Here note by the way, that a Line drawn from 
the point at the top of the Pyramid, to the extre- 
mity of any part of the Baſis, is not the true height 
of any Pyramid, but a Perpendicular let fall from the 
Cuſpis (or top) to the Center of the Baſe, is the 
true height; and to find out ſuch Perpendicular 
heights, ſhall be ſhewn in the Fourth Propoſition of 
the Eleventh Chapter. | en 


PROP, 


PROP. XIII. 


To meaſure the Fruſtum of a Pyra- 
e 


n I Fruſtum 'ÞD 
4 here given * 
i to de meaſuted is 7 5 
de AGE F, the Sde * 
de of the greater Baſe f 


of Inches, and the 
Side of the leſſer 

Baſe at E being 8 
Inches, and the 
length of it IC, 

20 Foot, equal to 

EB, or FO. 

It is evident that 

— if I find the Solj- 
dity of the whole 

Pyramid AG D, and 
alſo the Solidity of 
the leſſer Pyramid 
EF D, and then ſubſtract the Content of EF D, 
from the Content of A G D, that there will re- 
main the Solidity of the Fruſtum AGE F; and 
certainly this way of meaſuring the Fruſtum of a 
Pyramid, or Cone, is the moſt exact of any: And 
it may be eaſily meaſared thus, firſt of all find 
out the height of the whole Pyramid C D, which 
Jou may do by the following Proportion, viz. p | 
4 6 
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As the Semi- difference of the Sides of the Baſes, 
Is to the height of the Fruſtum, 

So is the half Side of the greater Baſe, 

To the height of the whole Pyramid. 


And this Proportion will hold good if you work 
by the Semi · difference of the Diameters of the Baſes, 
as by the Semi-difference of the Sides of the Baſes. 

As in the foregoing Figure, let A G be the Dia- 
meter of the greater Baſe, and E F the Diameter 
of the leſſer Baſe,y from E and F let fall the Perpen- 
diculars E B and FO, then ſhall BO be equal to 

EF, and the Sum of AB and OG are the diffe- 
rence of the Diameters of the Baſes E F and AG; 
and conſequently A 3 is the Semi-difference, and 
BE is the height of the Fruſtum, and AC is half 
the Side of the greater Baſe, and C D is the height 
„ the whole Pyramid. Then by Euclid, 6. 4. 


As AB (the Semi- difference of Diameters) 
is to BE (the height of the Fruſtum) 

So is A C (half the greater Diameter) 

To CD (the height of the whole Pyramid) 


So the height of the whole Pyramid A G D, will 
be found to be 30 Foot; for the greater Diameter 
AG is 24 Inches, the leſſer 8, the difference 16, the 
Semi- difference 8, therefore ſhall C D be 30 Foot 


for 


„ 20:3 4-03 £46 


Now having found the height of the whole Py- 
ramid to be 30 Foot, I thereby (according to the 
Twelfch Propoſition foregoing) find the Content 
of the whole Pyramid to be 40 Foot; then in the 
leſſer Pyramid E F D there is given the Side of its 
Baſe E F, 8 Inches, and its height I D 10 Inches, 


for 


"© = e el -—y 


0 
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ſor CD 30 CI 201 D 10, and by the faid 


Twelfth Propoſition I find the ſolid Content of it 
to be 1.48 Feet, which being ſubſtracted from 40, 
(the Content of the greater Pyramid) there will re- 


main 38.52 Feet, for the true ſolid Content of the 


given Fruſtum AGE F. . | 
After the fame manner is found the Solidity ot 
the Fruſtum of a Cone, the height of the whole 
Cone being found out by the difference of the Dla- 
meters of its Baſes and by the Eleventh Propoſi- 
tion find the Solidity of the whole Cone, and allo 
the Solidity of the leſſer Cone, that is cut off from 
the Fruſtum, then ſubſtract the Content of the 
leſſer from the Content of the greater, and the Re- 
mainder will be the ſolid Content of the Fruſtum. 
This laſt Propoſition is uſeful in the meaſuring ot 


tapering Timber round or ſquared, and for finding 


the Liquid Capacity of Brewers Conical, or Pyra- 
midal Tuns. 4 5 5 
Thus have I ſhewed the Uſe of Decimals in the 
Menſuration of the moſt uſeful Plains and Solids, 
I might proceed farther to ſhew their Application 
in the particular Menſuration of Board, Glaſs, Pave- 
ment, Plaiſtering, Painting, Wainſcot, Tiling, 
Flooring, Tapiſtry, Brick-work, Timber, and 
Stone; but it requireth (rather) a particular Treas 


tiſe, than the narrow Bounds here allowed for ſuch 


„ 


2 3 


CHAR IX. 


The Extraction of the Square | 


Noot. 


N Fa Solution of any Queſtion, | ar in the 

working of any Sum whatſoever belonging to 
any of the Rules of Vulgar or Decimal Atithme- 
tick, there have been (at leaſt) two Things or 
Numbers given; whereby the Anſwer might be 
found; but in the Extraction of the Square, Cube, 
and all other Roots, there is but one Number gi- 
ven to find out the Number ſought, vi. there is 
a ſquare Number given to find its Root, a vu 
Number to find its Root, &c. And, 


o A 8 Number is that which is. produced 
by multiplying any Number by (or into) it ſelf, 
which Number given to be ſo multiplied, is called 
the Root; as it the Number 8 were given to be 
multiplied by it ſelf, it produceth 64, then is 8 
called the Root, and 64 i is its Square. ſo the Root 
12, bath for its Square 144. 


Il. has a ſquare Number is given, and its 
Root is required, the Operation it ſelf is called 
the Extraction of the _ Root, 


III. Square Numbers are of two kinds, vix. ei- 
ther Single or Compound, 


3 


— WWW a 1 1 


BT 1 Swe 
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10 A Gn n gle nts Namber is that pre is 
produced N the Multiplication of a Digit, or 
lingle Namder into it ſelf 3 and confequently ſuch 
4 ſquare Number muſt be under 100, which is the 
quate of 10; ſo 25 being given ior a ſquare Num- 
ber, it is a angle 1quare, having for its Root 5 
And 81 is a ſingle ſquare Number, having for its 
Root the Digit 9. All the fingle ſquare Numbers, 
with their Roots, are contained in the following 


Tabltt⸗ 


21 


Roots TY Er E 6 
———— — 48 


* < 
CLE 


Vw When the Root of any ſquare Number is 
required, it being leſſer than 190, and yet is not 
exactly a ſingle ſquare, expreſſed in the Ta- 
blet above, then you are to take the Root of 
that ſiogle ſquare Number expreſſed in the ſaid 
Tablet, which. ( being leſs) is neareſt to the given 
gusre as if it were 74, whoſe Root is requir- 
ed, I find that 81 (the ſquare of 9) is too much, 
and 64 (the ſquare of 8) is too little, but yet it 
is the the ncareſt ſquare Number chat is leſſer 
than 74, and therefore take 8 to be the ſquare 
Root of 74 but yet it is plain, that 8 is too 
little for the Root. of 74. And to find out the 


Fractional part of this Root, you ſhall be plainly 
"Oy oy and ** 


:. 


I have pointed it according to the Direction be- 
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VI. A compound ſquare Number is is that which 


hath above 9 for 1 its Root, ' 
vn. The Root of a fl ngle ſquare Number may 


be diſcovered at the firſt ſight, but the Extradicti- 
on of a compound ſquare Number is more tedious 
and difficult, its Root confiſting of two places, 


at the leaſt, and the Square it felt, of hundred at 


the leaſt. 


VIIL. When a compound ſquare ae is 21 
ven, and it is required to have its ſquare Root ex- 
trated, before you can proceed to the Operation, 
your ſquare Number mult be prepared, by painting 
it at every ſecond Figure, beginning at the place 


of Units. 


As, ſuppoſe you were to extract the ſquare 
Root of 2304; firſt, 1 put a point over 4 (it 
ſtanding in the place of Units) and then paſſing 


cover the ſecond place (or place of Tens) which 


is ©, I put a point over the Figure 

ſtanding in the third place, ( or Es 
place of Hundreds) which is 3, and 1 FR i! 
the preperative Work is done, as 
you may fee in the Margent. Now if there had 
been more places in the given Number, then 1 muſt 


| Have put a point over the Figure, ltanding in the 


fifth place, and another over that in the ſeventh, 
c. And here Note, that as many points as you 
put over the given ſquare Number, ſo many Fi- 


gures there will be in the Root, chat is, the Root 
will contiſt of ſo many places. 


So if there were given the „„ 
Number 33016516, to have 33016516 
its ſquare Root extracted, after | 5 


© fore 


fore 
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wen, it will ſtand as in the Margent; and 
. the points that are put over it are in Num- 
— 4, I conclude the Root it ſelf will conliſt'of 4 


places, or fiene. 1 
"1 


IX. When you have thus prepared your Ws 
ber, then draw a crooked Line on the right 
hand of your Number, behind which to place 
your Root, as you do for a Wonen in Divi 
tion. 

Note, That when your Number” is 2 for 


| Operation, as in the 8th Rule, the Numbers con- 


taining between point and point, may not unfitliy 
be termed Squares, and in the enſuing Work, we 
ſtall” fo call them, as in the forefaid Number 
33016516, being pointed as before, 1 call 33 


rhe firſt ſquare, oi the ſecond, 65 the third; 


and 16 the fourth, and laſt ſquare every quare 
(excepr ſometimes the firlt) conſi ſting of two Fi- 
gures, or places, the laſt of which, towards the 
right hand hath always a point over it, and iſ 
ir ſo happen (as often it doth) that the laſt Fi- 
gure (in any given ſquare Number) toward the 
left hand hath a point over it, then that Nntber 
alone ſhall be accounted the firſt ſquare. 

As if the Number 676 were given, when it is 
pointed for the Work, according to 
Direction, as you ſee in the Margent, 32 
I account 6 for the firſt {quare, and 676 
76 for the ſecond. 

Theſe things being underſtood, we ſhall lay down 


thoſe general Rules e for the Mlatiagernent of 
the Work it ſelf, 


* When your 8 is pa epared, find out the 
ſquare Root of the firſt ſquare, according - ey 
ut 
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Fifth Rule foregoing, and place: that Root behind 
the faid crooked Line, As, 

Let it be required to extract the a Ro 
of the ſaid Number 23043 here the 
firſt ſquare Number is 23, and (ac ; 
corging to the ſaid Fifth Rule) its 23040 (4 
Root is 4, which I place behind, . 
ts crogked Line, a5 you ſee in ang, Margent, . 


KI. Then quare the fad Root, and place its 
ſquaxe, which is 16, under the. gad T. 

fixſt ſquate 235 and having drann 
a Line underneath, {ubſtra the - io 2304 (4 
ſquare 26 from 23, and place eee 
Remaioder, which is 7, underneath enn, 
the ſeid Line, as jou may perceive 8 106: 
by the” Worte in the Margents 10 ne at = 


KI. Then to- the faid K * down 
the Figures of the next {quare, and annex them 
thergto on the right. hand, ſo that they may 
make. one intire Nuraber, which (for Antec 
fake). we ſhall. call che Reſolvend. 15 

As in this Example, to the RR:... 


mainder 7, I bring down the 2304 (4 


next iquare 04, and annex it 16 
thereto, and it maketh 704 fora — — 


Reſolvend, as you may fee in dhe 70t Ru 


Margent. 


XIII. Always, let che whole, Reſclvend un 
the: Ja Figure gn the right hand) be eſtcemed a 
Dividend, on the left hand of which draw a crook- 
ed Line, before which to place a Diviſor, as in 
Divilion. 1 wet 7 

So 


"od 


Pw hy dt mn mma 


2. 
1 


= 
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So in this Example, the Reſols; , 
vend 704 is to pe made a Divi- 12304 (4 
dend, all but the laſt Place which. 16 „ 
is 4, ſo that the en 4s 70, 750 rr: 1717 
before which I ; draw +a; cooked: , : 2.704" 11 
Line, as you ſec in the Matgent. robin, * 
iin end 4 Jo bi 

XIV. „Let t the Quoteint, expaline the Root 6 
, part of the Root ſought),; be goubled, 01 multi- 
5 plied by 2, and that double or prothuft (hall. be; 

a hb and muſt be, placed on he 1 1 * 0 
the Reſolvend, before: the. id crooked, Line: 
83 Dfes t! 5203 2 1 0 — 13 
* 80 in our "SIS: i — Num“ rte l. . l 
7 ber 4, which was put for part of 2304 (4. A 
the Root being doubled, makes 87 AS ar--230508 
which 1 put before the Reſolyend — 70 
for a . as it en in e 150 704 
e 5 i bier 55 j 4 1 ets! 1 
59113 bag T0 av; it WA: 

XV. Then, ( Food oo to the Rule of Diviſion 1 
whole Numbers) ſeck how often the ſaid Diviſa 
is contained in the ſaid Dividend, and put the 
Anſwer down. in the Wotient, and, alſo on be 
right hand. of the Divilar, - digs Sci bai bt 

Th Vis 0 & þ 113 

As i in our Example, L ſeek. bow MW .t 
often the Diviſor 8. is contain-: 3304 (48 
W in the Dividend 70, which 16 22 
> l find co be 8 times, therefore — 
cept I put 8 in the Quotient for part 88) 79850 [It 
1 a of che Root, and alſo on the 
ok - right hand of the n See che . in Abe | 
in ee ne a 211 43 0 | py 
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XVI. Then by the Figure laſt put for part of 
the Root, multiply the ' ſaid Diviſor, together 
with the Figure that you annexed to it (account- 
ing them both as one intire Number) and place 
the Product underneath the faid 'Reſolvend, draw- 
ing a Line under it, aud then ſubſtract it out of 
the aid Reſolvend , Fach & che Remainder beneath 

- * oh * 
in our Example, ha | 
ops urn 


placed 8 in the Quotient, 2304 4 
alſo on the right hand ef the 1 
Diviſor, chen in the place oß. 
the Diviſor, there ſtands 88, 88) 704 
which I multiply by 8, the dar 
Nutuber laſt put in the Quo- N 
tient, and the Product is 704, G0. je 


which 1 place in order under 
the Reſolvend 704, and having e 2 Ling 
underneath, I ſubſtract the ſaid Product 704, 
from the Reſolvend 704, and there remaineth o, 
fo is the Work N and 1 find the ſquare 
Root of | 2304 fo be 46. Are the Worte in the 
m. 5 | 
. Here Note, That if at ay: tine when you have 
: multiplicd the Number ſtanding in the place of 
the Deviſor, by the Figure laſt placed 
1. Nate. in the Quotient, or Root (4s is direct - 
| ec in the laſt Rule) if the Product be 
greater than the Reſolvend; then conclude * 
Work to be erroneous, to correct which 
leſſer Figure in the Root, and Proceed as is te 
tore directed. 6 
Note alſo, that the Work of the chi; r3th, 
14th, 15th, ard 16th Rules, mult be repeated 
as often as there are points over the Figures, 
except for the firſt fquare, which is to be 
- wrought 


working of one or two more Ces 
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wrought according to the directions given in the 


* 


Tenth and Eleventh Rules foregoing, 3 


and the Work of thoſe two Rules is 2. Note. 
to be obſerved, but once in the Ex- 


traction of a ſquare Root, tho? it conſiſt of no- 
ver ſo many ſquares or points. 
Theſe things will appear plain and al in the 


— 2; 


Let it he required to extract the ſquare Root 4 , 


of 33016516. 

Here, in order to the Work, I firſt prepare my 
Number, by diſtinguiſhing it into ſquares, by point- 
ing it according to the Eighth Rule foregoing, and 


thereby I find that 33 is the firſt ſquare, and 


(according to the Tenth Rule) I take the ſquare 
Root of 33, which is 5, and place for the firſt 
Figure of the Root, then (according to the Ele- 


venth Rule) I ſquare the Root 5, and it makes 
25, Which 1 place under the faid firſt ſquare 


Number 33, and ſubſtract it therefrom, and the 


33016516 (5 
$2; -1 


8 


Then ( according to the Twelfth Rule) 1 annex 
to the faid Remainder (5) the next ſquare (10) 


and 


Remainder 8 I place below the Line, as in the 
following Work. 


N 
| 
| 
[ 
| 
' 
| 
; 
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and it makes 801 for à Refolvend, then mutt 80 


(according to the Thisteenth Rule) be my Divi- 
dend, and (according to the ' Fourteenth Rule) I 


double the Number (5) in the Noot, and it makes 


70 for 4 Diviſor, and thereby 1 divide the faid 


Dividend (80) and I find that it Quotes 7, which 
(according to the Fifteenth Rule) 1 put in the place 
of the Root.after'5, and likewiſe before the Diviſor 


(io,) fo. that in the place of the Diviſor, inſtead 
of 10, there is now 107. : | 

Then, according to the Sixteenth Rule, I mul- 
tiply the (aid 107 by 7, the Figure laſt placed in 
the Root; and the Product is 749, which J place 
orderly under the ſaid Reſolvend, and ſubſtract it 
therefrom, and the Remainder is 52, which 1 put 
below the Line, as in the following Work. 


33016516 (57 

| r 

107) 801 Reſolvend. 
749 


— er HE SLING 


32 


Then I repeat the fame Work over again, in 
finding the next Figure of the Root, as I did in 
finding the lalt, viz. to the Remainder 52, ac- 
cording to the Twelfth Rule, I bring down and 
thereto annex the next (third) ſquare 65, and 
it makes 5265 for a new Refolvend ; then, accord- 
ing to the Thirteenth Rule, is 526 a new Divi- 
dend; and, according to the Fourteenth Rule, I 
take the Root 57, and double it for a' new a af 

viſor, 


3 
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viſor; and it makes "Shy which place before the 


Reſolvend 526 5. 


Then, en to the Fiſteenth Rule, 1 ſeek 
how often the Diviſor 114 is contained in the Di- 
vidend 526, and I find it will bear 4, Which 1 
place in the Root orderly, and alſo on the right 
hand of the Diviſor 114, and then there will be 
in the place of the Diviſor the Number 1144, 
which, Sites to the Sixteenth Rule, I multi- 


ply by the Figure 4, laſt - put in the Root, and 


the Product is 4576, which I place orderly under 
the feſolvend 5265 and ſubſtract it therefrom, 
and the Remainder is 689, which I place under 
the Line, as is before —— Sec m whole 


Work as followeth. 


33016516 (574 

25 
107) 80 1 Reſolvend. 
749 Product. 


1144) 5265 Reſolvend. 
4576 Product. 


689 


Then I again repeat the Work of the 12th, 13th, 
14th, 15th, and 16th Rules of this Chapter for 
finding the next Figure of the Root, viz. firſt I 


bring down 16, the next ſquare Number, and 


annex it to the Remainder 689, according to the 
I2th Rule, and it makes 68916, for a new Re- 


ſolyend, of which, by the 13th Rule, 6891 is 


2 bew Dixidend 5 ws according to the hog 
ale, 
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Rule) I {double the Root and it makes 1148 for | 
a Diviſor, which I place on the left fide the Reſol- | 
vend, and then ſeek how often it is contained 
in the ſaid Dividend 6891, and the Anſwer is 
6, Which I place for part of the Root in order, 
and alſo on the right hand of the ſaid Diviſor, 10 | 
that in the place of the Diviſor 1148, will then GE 
ſtand the Number 11486, which by the Sixteenth 
Rule I multiply by 6; (the Figure laſt placed in 
the Root) and the Product is 11486; which I 
place in order under the Reſolvend, and ſubſtract 
it therefrom, and the Remainder is o, and {6 
the Work is finiſhed, whereby I find the ſquare 
Root of 33016516, to be 5746, as by the whole 
b Operation appeareth. 


OS ere. 


33016516 (574 
a. 


—.. ore 


107) 901 Reſolvend. 
749 Product. | 


1144) 5265 Refolvend. 
4576 Product. 


— — 


11486) 68916 Reſolvend. 5 
68916 Product. 


— — 


(0) 


And if the Root had conſiſted of never ſo ma- 
ny places, yet for every Figure put therein, ex- 
cept the firſt, for which you are to obſerve the 
10th and __ Rule, the Work of the 12th, 
ach, 14th, 15th, and 16th Rules muſt be re- 
peated 
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cording, to the Second Note after the Sixteenth 
Rule foregoing. 


Exampl e 3. 


A third Example may be this, let it be requit- 
ed to extract the ſquare Root of 8328996. 

In the working of this Example you will fee 
the Uſe of the Firſt Note upon the Sixteenth 
Rule, for only the Number 8 is the firſt ſquare, 
as you may ſee by the pointing of the given Num- 
ber; and after the whole Work of Extraction is 
finiſhed, you will find the ſquare Root ot the gi- 
ven Number, to be 2886, as in the following 
Operation. ; „ 


8328995 (2886 Root. 
4 2 


48) 432 Reſolvend. 
384 Product ſubſtract. 


568) 4889 Reſolvend. f 
4544 Product ſubſtract. 


5766) 34596 Reſolvend. 
34596 Product ſubſtract. 


—ͤ— —U—äję — — 


(0) 


” XVII. When there is given a Number that is 
ot a ſquare Number, that is, whoſe Root cannot 
de exactly found, and you are deſirous to find 
he fraRional Part of the Root as near as may be, 

G you 
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you are to obſerve the Eighth Rule in preparing 
your Number tor Extraction, and then to annex 


thereto an even Number of Cyphers at pleaſure; 


and Note, that as many pairs of Cyphers as you 
annex thercto, ſo many Decimals will there be 
in the Root expreſſed, (which though it come 
not to be the exact Root, yet will it come ſo near 
the Truth, that it the laſt Decimal Figure placed 
in the Root be increaſed by an Unit, it will be 
too much) and as many points as there are over 
the given integral ſquare Number, ſo many places 


will there always be in the integral Part of the 


Root, as in the following Example, where it is 


required to extract the ſquare Root of 129596. 


Firſt 1 proceed to the Work of Extraction, ac- 
cording, to the former Rules, as if it were an exact 


| ſquare Number, and find the integral Root to be 


359, as followeth. 


129596 (359 
9 

65) 395 

— 


—äẽ̃ ny —— —— 


. 309) 7096 
6381 


715 Remainder. 


But becauſe (when the Work is finiſhed) they 
is a Remainder of 715, I annex a competent even 
Number of Cyphers, to the given Number, as of 
4, or 6, or 8, and point them out in the fame 

. manner 


Ty manjAty, a S\ we S r 
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manner as if there were ſignitficant Figures in an 


Integer; then bring two of them down to the 


faid Remi ee vo annex them thercto, {ſo 
have you 71500 tor a icy IV vend; then find 
out a new Diviſor, by doubling (wc t as is be- 
fore directed, and proceed as if the au ned Cy- 
phers were ſignificant Figures, or whole Numbers, 
as far as you pleaſe, as in this Example, where the 
Work is carried on till there are three decimal Fi- 
gures in the Root; and the Work being finiſhed, 
I tind the Root to be 359.994, and there is a Re- 
mainder of 319964. See the Work. 


12 95 96.000000 (35 9.994 
9 


1 


9 


65) 395 
325 


709) 7096 
6381 


7189) 71500 
64701 


71989) 679900 

| 647901 
719984) 3199900 
| 2879936 


319964 remains, 


G 2 But 
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But if you proceed to put another Decimal in 
the Root, you will tind it to be 359.9944, and 
th: Remainder will be 3196864, Now you may 
perceive that the ſaid Root is too little, becauſe 
there is a Remainder; but yet it is ſo near the 
truth, that if the laſt Figure tRereof were jncrea- 
ſed by an Unit, and ſo made 359.9945 it would 
then be too much, as you may prove at your lei- 
ſure, 


XVIII. The ſquare Root of a Vulgar Fraction 
that is commenſurable to its Root, is thus found, 
vix. extract the ſquare Root of the Numerator, 
for a new Numerator, and likewiſe the ſquare 
Root of the Denominator, for a new Denomina- 
tor; ſo ſhall that new Fraction be the ſquare 
Root of the given Fraction; as for 


Example. | 


Let it be required to extract the ſquare Root | 
of =; firſt I take the ſquare Root of 25, which 
is 5, and place it for a new Numerator, then | 
take the ſquare Root of the Denominator 36, 
which is 6, and place it for a new Denominator, 
ſo is + the ſquare Root of , which was requir- 
ed; in like manner if + were given to have I IM of 
ſquare Root extracted, its Root would be found MW R 
to be 2, and + is the ſquare Root of =. The 1 
is to be obſerved for any other. g 

But here Note diligently > before you R 

Note, proceed to extract the ſquare Root o lik 

any Fraction, that you reduce it to 15 WF ne 
joweſt Terms; for it may: happen, that in its given ¶ on 
Terms, it may be incommenſurable to its Roo, thi 
bat being reduced to its lowelt Terms, it = De 


» 1 . 5 
y » 3% 
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be commenſurable, and its Root exactly found out- 
ſo is incommenſurable to its Root, but being 
27 


reduced to , its ſquare Root will be found to 
be + as before. 4 


EY =y a 


XIX. The ſquare Root of a mix'd Number that 
is commenſurable to its Root, is thus found out, 
viz, reduce the mix d Number to an improper 
Fraction, and then extract the ſquare Root of the 
Numerator, and the ſquare Root of the Denomi- 
nator, for a new Numerator, and a new Denomi- 
nator, as in the laſt Rule. : 
Ir, So if it were required to extract the ſquare 
re Root of 13 firſt I reduce it to an improper 
u: Fraction, and ſo it is *, whoſe ſquare Root is 
rc WW 5—145 fo if it were required to extract the 

ſquare Root of 34+ firſt I reduce the given mix d 

Number, to the improper Fraction , and then 

extract the ſquare Root of the Numerator 256, 
and it I find to be 16, for a new Numerator, and 
oot WF likewiſe the ſquare Root of 81, the Denominator, 
which I find to be 9, for a new Denominator, fo 
nis gi the ſquare Root of the given mix'd Num- 
36, ber 327, which was required. 


XX. When you are to extract the ſquare Root 
of a Fraction that is incommenſurable to its 
Root, prefix before the given Fraction, this Cha- 
rafter Y or WJ. ſignifying the ſquare Root of 
that before which it is prefixed, ſo the ſquare 
Root of 4+ is thus expreſſed, V2, or V4. =, the 
like of any other. But if you would know as 
neat as may be the ſquare Root of any ſuch Fracti- 
on, reduce it to 4 Decimal of the ſame Value by 
the firſt Rule of the ſecond Chapter, but let the 
Decimal conliſt of an even Number of places, viz. 

G 3 either 
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either of two, four, ſix, or eight, ec. places; 
and the more places it conſiſteth of, ſo much the 
nearer the truth will the Root be; then extract 


the ſquare Root of that Decimal (according to the 
Rules before delivered) in every reſpect as if it 


were a whole Number, fo {hall this Root ſo found 


be very near the true Root; and ſo near that if 


it conſiſt of three places it ſhall not want 553 part 
of an Unit of the true Root, and if of four places, 
it ſhall not want == part of an Unit of the 
truth. 35 5 

So if I would extract the ſquare Root of ;; 
firſt I reduce it to a Decimal, which I find to be 
75, and becauſe I would have the Root to conliſi 
of four places, I annex fix Cyphers thereto, and it 
makes .75000000; then extracting the ſquare 
Root thereof, as if it were a whole Number, I find 
it to be .8560, and there is a Remainder of 4400; 
but if I would have it conſiſt of five places, then 


annex 2 more Cyphers to the ſaid Remaindei, 
and make it 440000, and proceed, and then I 


find the Root to be. 86602, and the Remainder to 
be 93596. 


XXI. In like manner if it were required to ex- 
tract the ſquare Root of a mix'd Number inconr 
meniurable to its Root, as near as may be; firſt 
reduce the Fractional part to a Decimal, but lei 
it conliſt of an even Number of places, wiz. of 2, 
4, 6, or 8, &*c. places, then proceed to extract 
its ſquare Root, according to the Rules former 
delivered in this Chapter, in every reſpect, 3 
if it were a whole Number, ſo ſhall the Root ſo 
found be very near the truth, and the more 
places it conſiſteth of, ſo much the nearer will it 


be to the true Root, And Note, that in the er. 
there 
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tlici: +l! be ſo many Decimal places, as you 
placid punis over the decimal Part of the ſquare 
N::irwver. | 

8e if it wer” quired to extract the ſquare 
Root of 28 lt I reduce the fractional part 
1 to a Dee and it makes ,461528, fo then 
the mix d Number, whoſe ſquare Rove I am to 
extract is 8.461538, which being pointed, and 
the Work of Extraction finiſhed, acco ding to the 
foriner Rules, I nnd its {quire Root to be very 
near 5.334, and there is a Remainder of 9982. 
But it 1 had proceeded yet farther, and made the 
decimal Part o have conſiſted of ieven places, it 
would have had for its ſquare Root 5.3349, Which 
doth not want g= part of an Unit of the tive 
Root. ” os | 

But if you would not extract the ſquare Rot 
of luch a mix'd Number, then prefix before it 
this Character, v or vq. fo if the ſaid mix'd Num- 
ber 28 f, were given, I would expres its ſquare 
Root thus, viz. v 18 C, or v. 28 , the like 
is to be underſtood of any other. 5 


XXII. When you are to extract the ſquare 
Root of a Decimal Fraction, which hath 2 or 3 
Cyphers poſſeſſing the two or three firſt places on 
the left hand of the given Decimal, then cut off 
2 of them with a daſh of the Pen, and put a Cy- 
pher to poſſeis the tirlt place of the Root, and 
procceed to extract the ſquare Root of the fe- 
maining Figures, according to the former Rules, 
as if there had been no ſuch Cyphers before the 
given Decimal ; and if the given Decimal have 4 
Cyphers before it, cut them off with a daſh of 


the Pen, and put 2 Cyphers in the Root, and then 


proceed as before. 
84 So 
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So if it were required to extract the ſquare 
Root of za + firſt J reduce it to a Decimal Fra- 
ction, and it makes 005910, then 1 cut off the 
two firſt Cyphers, and place one Cypher in the 
Root, then I proceed to extract the ſquare Root 
of the remaining Figures, viz. 59 10, as if there 
had betn no ſuch Cyphers before them, and I find 
the Root to be very near. 07% as you may try at 


your leiſure. 


XXIII. The Operation in the Extraction of the 
ſquare Root is thus proved, viz, Multiply the 
root into it (elf, and (if there 

The Proof of the be no Remainder after the Work 
ExtraGion of the of Extraction is finiſhed) the 
Square Not. Product (if the Work be truly 
| done) will be cqual to the Num- 
ber firſt given. As in the firſt Example, where 
ir is requited to extract the ſquare Root of 2304, 
which is there found to be 48. Now if I mult: 
ply 48 by it ſelt, it produceth 2304, which is | 
the given Number, and therefore I conelude the 
Operation to be true. But if after the Work of 
Extraction is finiſhed, there is any Remainder 
then, when you have multiplied the Root by it 
{clf, to the Product add the ſaid Remainder, and 
it che Sum be cqual to the given Number, the Ope- 
ration is right, otherwiſe not. As in the Ex 
arnpie of the Seventeenth Rule, where it is © 
quired to extract the ſquare Root of 129596, and 
there is found to be 359.994, and the Remain- 
der is 319964. Now to prove the Work, | 
multiply the Root 359.994 by it ſelf, and it 
produccth 129595 680036, which ſhould be 
129596, therefore to the ſaid Product I add 
the ſaid Remainder 315964, and the Sum 5 
2 — 129596 
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129596, and therefore I conclude the Work to 
be truly wrought. 


CHAP. X. 


The Extraction of the Cube 
Noot. 5 


I. Cube Number is that which is produ- 
Iced by multiplying any Number into it 
ſelf, and again into that Product, which ſaid given 
Number is called the Cube Root. „ 
As, ſuppoſe 5 were given to find its Cube; 
firſt I multiply 5 into its ſelf, and it produceth 25, 
which is called the ſquare of 55 then I again 
multiply 25, the ſaid ſquare, by 5, and it pro- 
duceth 125, which is called the Cube of 5; and 
here note, that as 125 is called the Cube of 5, {© 
is 5 called the Cube Root of 125. 


II. The Extraction of the Cube Root is no- 
thing elſe then, when by having a Cube Number 
given we tind out its Cube Root; which faid 
Cube Number is given always ſuppoſed to be a 
certain Number of little Cubes, comprehended 
Within one intire great Cube, which ſaid Cube 
may very well be repreſented by a Dye, or wy 

OtNer 
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other ſolid Body, having its length, breadth and 
depth equal; this being ſuppoſed, let there be laid 
9 Dyes, conſtituting a ſquare, whoſe Side ſhall be 
3, and upon them let there be laid 9 more Dyes, 
and upon them let there be laid 9 more, then will 
there there be in all 27 Dyes, which will conſtitute 
one greater Cube, whoſe length, breadth and depth 
will be 3 Dyes, and this greater Cube comprehend- 
eth 27 leſſer Cubes. Now the Extraction of the 
Cube Root is by having the Number of little Cubes 
(27) comprehended in the greater given Cube to 
find out how many of the leſſer Cubes make up 
the Side of the greater. 4s 


III. A Cube Number is either Simple or Com- 


IV. A Simple Cube Number is that which hath 
for its Root or Side, one of the 9 Digits, and it 
is therefore always leſſer than 1000 ; fo ſhall you 
tind that 343 is a Simple Cube Number, whoſe | 
Side or Root is 7, for 7 x 7 * 7 — 343, all which 
ſaid Simple Cubes and Squares, as alſo their Roots, 
are exprefled in the Tablet following. 


CONMAOAFISEIEIENI 
Squares | 1|4|9|16 |25 | 35 | 49 | 64 | 81 | 
Cubes | 1827] 64 1125 [216 1343[$121729] 


v. A Compound Cube Number is that which 
produced by the Multiplication of a Number con- 
lifting of two places (at the leaſt three times into 


if 


| tA OY Oy | 
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it ſelf continually, and is therefore never leſs than 
1000, fo 1728 is a Compound Cube Number, 
produced by the Multiplication of 12 into its (elf 
3 times, for 12 x 12 x 12 — 1728, 


FFF 
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VI. When a Compound Cube Number is given 
to have its Cube Root extracted, before you can 


go about it, you muſt prepare it for the Work by 
pointing it; which is thus done, wiz. put a point 


over the firſt Figure towards the right hand, wiz, 
over the place of Units, then (paſſing the two 
next places) pat a point over the fourth Figure, 
or place of Thoutands, and fo proceed by put- 
ting a point over every third Figure, as you did 
over every {econd Figure in the Fxiraciion. of the 


ſquare Rot, til! you have iniſhed your pointing 3 
that being done, on the right hand of ihe laid 


Cube Number draw a crooked Line, behind which 


to place its Cube Root, 39 you do to place the 


Quotient in Diviſion, as in che following Exam- 
ple. 48 (34:1 


Example 1. 


Let it be required to extract the Cube Root of 
262144. | oe 

In order to prepare this Cube Number, for 
the Extraction of its Cube 
Root, I firſt put a point EIN 4 
over the firſt Figure (4) to- 262144 ( 
wards the right hand, and 
then over-patſing the two next Figures (14) J 
put another point over the fourth Figure (2) 


and then is the given Number diſtributed into ſeve- 


ral parts not untitly called Cubes, wiz. 262 (as 


far as the firſt point goeth) is the firlt Cube, and 


the 
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the 144 (from thence to the ſecond point) is the , 
ſecond Cube, and then I draw a crooked Line be- 
hind it, as you lee | in the Margent, 


VII. Having proceeded thus far, find out the 
Cube Root of the firſt Cube 262, but becauſe it 
is not an exact Cube Number, take the Cube Root 
of that Number in the foregoing Tablet, which 
being leſſer than it is, yet is ncareſt to it, which 
I here find to be 6, and place it behind the 
crooked Line for the firſt Figure in the Root, as 
on ſee in the following Work. 


262144 (6 
VL This being done, Cube the ſaid Number 
which is placed in the Root, and ſubſcribe its 
Cabe under the firſt Cube of the given Number. 
So in this Example 216, being the Cube of 6, I 


place it under 262, the firſt Cube of the given 
Number 262144, as followeth. 


262144 (s 
216 


IX. Draw a Line under the Cube thus ſubſcri- 
bed, and ſubſtract it from the firſt Cube of the gi. 
ven Number, placing the Remainder orderly un- 
derneath the ſaid Line. So 216, the Cube of 6, 
being ſubſtracted from 262, the Remainder is 46, 
which I place underneath the Line, as followeth. 


262144 
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262144 ( 
416 


— — w__ -— 


46 


X. Bring down the next Cube Number, and an- 
nex it to the ſaid Remainder on the right hand 
therefore. So 144 being the next Cube, I bring it 
down and annex it to the Remainder 46, and it 
makes 46144, which by Artiſts is uſually called the 
Reſolvend, 


262144 (6 
216 


— — 


46144 Reſolvend. 


XI. Draw a Line underneath the Reſolvend, 
then Triple the Root, that is, multiply it by 3, 
and place its Triple under the Reſolvend in ſuch 
order, that the place of Units in the ſaid Triple 
may ſtand under the place of Tens in the Reſol- 
vend. So the Triple of 6 is 18, which I place 
under the Reſolvend, ſo that 8 (the place of 
Units in the ſaid Triple) may ſtand under 4 in the 
place of Tens of the Reſolvend, as you may ſee 
in the following Work. 


262144 
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262144 (6 
216 


46144 Reſolvend. 


— — 
—— — 


18 


XII. Square the ſaid Root, and then triple the 
ſaid ſquare of the Root, and place the ſaid triple 
ſquare under the ſaid triple Root in ſuch order, 
that the place of Units in the triple ſquare of 
the Root may fiand underneath the place of 
Tens in the triple Root; ſo in this Example, the 
ſquare of the Root 6 is 36, and the triple there- 
of is 108, which I place under 18, the triple 
Root, ſo that 8, the place of Units in the faid 
triple ſquare of the Root, may ſtand under 1, 
the place of Tens in 18, the ſaid triple Root, as 
followeth. 


1 202 144 (6 
. 316 


£Q own e © wm £ .c . . c  __ _ 


W . 46144 Reſolvend. 


18 
108 


XIII. Draw a Line underneath the ſaid triple 
Root, and triple ſquare of the Root, as they are 
placed, and add them together in the ſame order 
as 


/ 
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as they ſtand, ſo ſhall their Sum be a Diviſor. So 
in our Example, a Line being drawn under 18 and 


| 108, and they added together in the ſame order as 


they tand, their Sum is 1098 for a Diviſor, as in 
the following Work. e 


262144 (6 
216 


46144 Reſolvend- 


— —— 


18 
108 


1098 Diviſor. 


XIV. Draw a crooked Line on the left hand 
of the Reſolvend, before which to place the faid 
Diviſor, and let the whole Reſolvend (except 
the place of Units therein) be eſteemed a Divi- 
dend; then ſeek how often the ſaid Diviſor is 
contained in the Dividend, and put the Anſwer 
for the next Figure in the Root. So in our Ex- 
ample, ſeek how often 1098, the Diviſor, is con- 
tained in 4614, the Dividend, obſerving here the 
uſual Rules of Diviſion, and the Anſwer I find to 


be 4, which I place for the next Figure in the Root, 
as in the Example, | 85 


262144 
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262144 (64 
216 


1098) 46 144 Reſolvend. 


18 The Tripple Root. 
105 The Triple Square of the Root. 


1098 Diviſor. 


XV. Draw a Line underneath the whole Work, 
and then Cube the Figure laſt placed in the Root, 
and place its Cube underneath the Reſolvend in 
ſuch ſort that the place of Units in the one may 
ſtand under the place of Units in the other, ſo 
in our Example 64 being the Cube of 4 (the Figure 
laſt placed in the Root) I place it under the Re- 
ſolvend in ſuch manner that the Figure 4 in the 
place of Units of the Cube 64, may ſtand under 
4, the place of Units in the Reſolvend, and then 


the Work will ſtand as followeth. 


Chapi to. the Cube Root. 


N 262144 (4 
216 


1098) 46144 Reſolvend. 


18 The Triple R __ _ 
108 , The Trigh ſquare of the Root. 


— —— — 


1098 Diviſor. 


— — = 


64 The Cube of 4. 


XVI. Square the b laſ placed in the Root, 
and multiply its ſquare by the triple Root ſub- 
ſcribed underneath the Reſolvend, as is directed 
in the Eleventh Rule of this Chapter, and ſub- 
(cribe the Product under the Cube laſt put down, 

in ſuch order, that the place of Units in the ſaid 
| product may ſtand under the place of Tens in 
the faid Cube. So in our Example, the Figure 
laſt placed in the Root is 4, which ſquared is 16, 
and 16 multipled by 18, the triple Root before 
ſet down, the Product is 288, which I place 
under 64, the Cube of 4, in ſuch fort that 8, 

in the place of Units of the ſaid Product, may 
ſand under 6, - the place 10 Here in the ſaid 
Cube o 1 view . GL (OUT 


—— 


> 1 
1 WS - 8 4 
* 
— 
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262144 (64 
216 Cube of 6. 


| 


| 1098) 46144 Reſolvend. 


18 Triple Root. 3 
108 Triple ſquare of the Root. 


1098 Diviſor. 


64 Cube of 4. 2 
288 The ſquare of 4 in the triple Root. 


 _ XVII. Multiply the triple ſquare of the Root, 
ſubſcribed as is before directed in the Twelfti 
Rule of this Chapter, by the Figure laſt placed 
in the Root, and place the Product under the 
Number laſt ſubſcribed, which is the Product a 
the ſquare of the Figure laſt placed in the Root 
multiplied by the ſaid triple Root, in ſuch man- 
ner that the place of Units of this may ſtand um 
der the place of Tens in that; as in this Exam 
ple, the triple ſquare of the Root is 108, which 
multiplied by 4, the Figure laſt placed in the 
Root, the Product is 432, which 1 place under 
288, the Number laſt ſubſcribed, in ſuch ode 
that the Figure 2, in the place of Units of the 
ſaid laſt Product, may ſtand under 8, which is in 
the place of Tens, of the ſaid Number laſt ſub- 
ws, and then the Work will ſtand as follow: 
eflt, 1 .S 


26210 
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the Cube Root. 


262144 (64 
216 


461 44 Reſolvend. 


18 Triple Root. 
108 Triple ſquare of the Root. 


— m — 


1098 Diviſor. 


—— We Wenn 


288 Square of 4 in the triple Root. 
432 Triple paths of the Root in 4. 


XVIII. Draw another Line 1 the Work, and 
add the three Numbers together, that were laſt 
placed under the Diviſor, in the ſame order as t 
there ſtand, and let their Sum be called the Sub- 
trahend, which let be ſubſtracted out of the Relol- 
vend, nothing the Remainder 3 ſo in this Exam- 
ple 1 add 64, 288, 432, together in the ſame or- 
der as they ſtand, and their Sum is 46144, the 
Sabtrahend, which 1 ſubſtradt out, of 46144, the 
Beſolvend, and there is nothing remaineth, ſo 
the whole Work is finiſhed, and 1 find the Cube 
Root of 262144 to be 64, without ny Remain- 
— Deer Work as cena. 1 11 
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262144 (64 „ 
21 | | 
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1098) 46144 Reſolvend. 


18 Triple Root. 
108 Triple Square of the Root. 


1098 Diviſor. 


64 Cube of 4 ; ag 
288 Square of 4 in the exile 1 Boot. 
432 Triple Square of the Root in 4 


46 144 Subtrahend. 
„„ | 


46 


— wy 8 pau 


ae the tas is to Ae hand Ah n 
general from the Rules before delivered, concerts 
ing the Extraction of the Cube Root. wy 


"Obſerve 1. That the Work contained in 8 K. 
* Eighth, and Ninth Rules for _ - 
the tirſt Figure of the Root, is not 1 
pours throughout the whole Work of Extraction, 
the Root conſiſt of never ſo many places 
| but the Work of all the Rules following is to be a 

repeated as often as a new Figure is put in the Root. a 


QAM DPS ww ACSC — . 


A. 2 


Obſerve 2. For every particular Cube in the v 
Number given, diſtinguiſhed by the points, (ex 
| cept the firſt) there is to be found out a new Re-: d 
ſolvend, by annexing the next Cube to * 
un 
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mainder, according to the Tenth Rule, and as 
often as there is a Reſolvend, ſo often muſt there 

be found a new Diviſor, by the Eleventh, Twelfth, 
and Thirteenth Rules; and as often as, there is 2 2 
$ new Diviſor, ſo often muſt there be found a new 

f Subtrahend, according to the Fifteenth, Sixteenth, ; 
Seventeenth, and Eighteenth Rules before- going. 


Obſerve 3. When the Subtrahend chanceth to 
be greater than the Reſolvend, then you may 
conclude there is an Error in your Work, which 


muſt be correRed by putting a leſſer Figae in in the 
— 


Example 2, 


Let it be required to extract the Cube Root of 
48627125. 
Having prepared the given Number for the 
Work of Extraction, according to the Sixth Rule 
of this Chapter, I find it to be diſtributed into three 


Cubes, vis. 48 the Firſt, 627 the Second, and | 
125 the Third. Then 1 


proceed to the Work; 
and firſt 1 find the Cube : : 
Root of 48, the firſt Sen 3 
Cube, which is 3, then 27 1 
do 1 Cube 3, and pace * 
its Cube, which is 27 ur- 21 8 5 
der 48, the firſt Cube, n Es © 
and ſubſtract it therefrom, == I 
and the Remainder is 21, according to the Seventh, | 
Eighth, and Ninth Rules of this Chapter; and then 
will the Work ſtand as you fee in the Margent. 
Then, to the ſaid Remainder 21, do 1 bring 
down, and thereto annex the next Cube, vw 


H 3 


is 627, and it makes 21627 for a Reſolvend, ac- 

cording to the 10th Rule foregoing. Then do | 

find out a Diviſor, according to the 11th, 12th, 

and 13th Rules of this Chap- | 

ter and firſt I triple the Root 

3, and it makes 9, which! 

place under 2, the place of 48627125 (3 
Tens in the Reſolvend; then 27 

do I ſquare the ſaid Root 3, — 

and that makes 9; then do 21627 Reſolvend. 

I triple its ſquare 9, and that bo 

makes 27, which I place un- o? 

der the ſaid Triple in ſuch 27 

order as is directed in the 12th ————— 

Rule; then drawing a Line 279 

underneath the Work, I add | 

the two ſaid. Numbers toge- _ 2 

ther, (vix. the tripple Root, and the tri ple Square 

Root) in ſuch order as they ate there placed, and 


their Sum is 279 for a Diviſor; es per Mar- 


gent. OE ERS 
Then, according to the 14th Rule, I ſcek how 
often the ſaid Diviſor 279 is contained in 2162, 
the Dividend, and I find the Anſwer to be 6, 
which I place for the ſecond Figure in the Root; 
then do I in the next place go about to find out 
a Subtrahend ; and in order thereunto, , fit, ac- 
"cording to the Fifteenth Rule of this Chapter, 


I cube the Figure 6, laſt placed in the Root, and 


it maketh 216, which I place under the Reſol- 
vend in ſuch order, as is directed in the faid Fil- 
teenth Rule, that the place of Units of the one 
may ſtand under the place of Units of the other; 
then, according to the 16ch Ryle of this Chap- 
ter, I ſquare the Figure (wiz. 6) laſt placed in 
the Root, which makes 36, and then multiply 

| % 256 OY | it 
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it by 9 the Gl triple Root, and the Product is 
324, which I place under 216, the ſaid Cube of 
6, in (ſuch order as is directed in the (aid 16th 
Rule. Then do 1 multiply the faid triple Square, 
(viz. 27) by the Figure 6, laſt — in the 
Root, and it produceth 162, "which | place under 
the laſt Product 324, in ſuch manner as is diredt- 
ed in the 17th Rule. Then I add theſe 3 feve- 
ral Numbers together in the ſatne order as they 
ſtand, and their Sum is 19656 for a Subtrahend, 
which ſubſtracted out of 2 1627, the Reſolyend, 
the Remainder is 1971, as you may {ec by: the 
CY Work. 


 4b6x9ns (36 
* 


—— i 


a gh 21627 Reſolvend. 
o b Root. 


216 Cabe of C. G: oh. Hl 
324 Square of 6 by the pi Root. 
i 162 brats, ee 


ö —— 


wil 196 56 Subtrahend. 


— 


77 Remainder, 


Then + fo th PA Ranga 1971, do 1 an · 
nex the Cube Number 125, according to the 
He Tenth 


125, then do I ſquare the 
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Tenth, Rule, and it makes n for a Re- 
ſolvend. my 4: 

Then I proceed; according to the thy 2th, 
and 13th Rules to find a Diviſor, and therefore f 
firſt triple the whole. . x». pal 36, 25 it is 88 


then do I ſquare: the whole ub 0 
Quote 36, and it makes 8 L 10 
1296, which being tripled 1 055 11 
is 3888, Which being or- 
derly placed under the tri- * 38988). 


ple Quote, and added = or tel 
to in that order, the Sum is s 38988 — a new 
Diviſor. See the Work in the Margent. 
Then do I ſeek how often the ſaid Diviſor i is 
contained in the Dividend 197112, and 1 find 


it to be 5 times contained therein 3 and according- 


ly I place 5 in the Root, and procecd according 
to the 15th, 16th, 17th, and 18th Rules to find 
out a Subtrahend, and therefore firſt; I cube the 
Number 5, laſt placed in the — and it makes 
ſaid 5, and it makes 25, ß 125 
which I multiply 108, the 2700 
{aid triple Root, and place 2009 97440 
the Pre duct 2700 under > - 
the ſaid Cube, as is before 2571 125 
directed, then do I hy the 
faid 5, multiply, 3888, the triple ſquare of the 
Root, and the product 19440 do. I place un- 
der the former Product 2700, according to for- 
mer directions, and add the three Numbers to- 
gether, in the ſame order as they ſtand, and their 
Sum is 1971125, as appears per Margent, for 
a Subtrahend, which taken out of the ſaid Re- 
ſolvend, there remaineth o, and ſo the Work bs 
imilhe and 1 find the Dale Root. of Os gon 
umbvcr 


, 


+> 
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Number 48627125 to be 365 view the whole 
Work _ down 4 as followeth, ' je". 


48627125 (365 
27 


279) 2 21627 Reſolvend. 


9 The Tri ple Root. | 
27 The Tripk n af the Root. 


— — 5 


- 279 Diviſor. 


216 The Cube of . 
324 The Square of 6 in the triple Root. 


8 162 The triple Sage of che Root in 6. 
/ 19556 The Subtrahend, 
4 $8986) ) 1 1971 12 5 Reſolvend. 
108 The wiple Root. 
3888 The triple Square of the Root. 
38988 Diviſor. 

1 125 Fhe Cube of 3. 
* 270 The Square of 5 in the triple Root. | 
5 19440 The triple Square of the Root 1 in , 
1 ENT. | 
i ; 197 1125 The Subtrahend. 
eir | 


(o) 


XIX. When it is Po to extract the Cube 
Root of a Number that is incommenturable to 
3 : its 
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its Root, and you are deſirous to know the Fra- 
ctional part of the Root as near as may be, you 
are to annex to the given Number a competent 
Number of Cyphers, which Number of Cyphers 
muſt be always a Multiple of 3, viz. either z, 
6, 9, 12, Cc. Cyphers, that is, ooo, oooooo, 
or 0009000000, & c. And having obſerved the 6th 
Rule for the Punctation of the given Number, 
likewiſe point the annexed Cyphers, in the ſame 
manner as if they were lignificant Figures, or In- 
tegers > and obſerve, that as many points as you 
put over the- Integral part, ſo many places will 
the Integral part of the Root conſiſt of, and fo 


many points as are put over the Cyphers, or De- 


cimals, ſo many decimal Places will there be in 
the Root; this i T the Work it ſelf in 
the extracting the Cube Root of a Decimal Fra- 
ction, or of a mix'd Number of Integers and De- 


| cimals, is the ſame in every reſpect as if the Num- 


ber given were an Integral Cube Number, according 
to the Rules before delivered in this Chapter, as 
in the following 18 


Example. 


Let it be required to extract the cube Root 


of 13798, which is a Number incommenſurable 
to its Cube Root, and to find out its Root as 


near as may be, | annex it to 9 Cyphers, ſo by 


that means I (hall have 3 Decimals in the Root, 


and prepare it for Extraction, by pointing it as 


is before directed, and as you ſee following. 


13798. 000000 


r os hos Ay a —_— ROS 
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And having performed the Work of Extraction, 
according to the former Rules, I find its Cube 
Root to be 23. 984, which, as by the Remainder 
you may perceive, is ſomeuhat too little, but yet 
ſo near the truth, that, it the decimal Part were 
increaſed by an Unit, and ſo made 23.958, it would 
then be too much, and fo conſequently it cannot 
want (as it is) 26 part of an Unit of the truth, 
and if the Root had had another Figure placed 
in it, it would then have come ſo near the truth 
that it would not have wanted ra part of an 
Unit. For your farther Satisfaction ice tlic whole 
Work performed as followeth. 


— — 
* 
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; | ; | * 1 - —— 
13 798 }ooo looo 000. (23.984 Root 
126) 5 798 |__ | 2 | Reſolvend | 
6 
112 
. | 
4271. by 
54 
315 3 
F Subtrahend 
15939) 11631 [o | | Reſolvend | 
r | 
1 
e | Diviſor 
729 
55 89 
1 428 1 BI - - 
11484 919 | Subtrahend 
1714347) [146 081 2 ___ | Reſolvend 
| 7 17 1 
7 „„ | 
17 [143 147 Diviſor 
Ping, Bi TT ny 
458 8 
1 
1137 549 1792 Subtrahend 
14172519314) [8 [531 208 ( | Reſolvend 
7194 | 
| L 725 1 2 4 | 
1 725 193 $14 | Diviſor 
64 | | 
1 F151 Jos 1 
| [7G - 001 635 004 | Subtrahend 
; 1529 i572 [096 Remains 
XX. If 
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XX. If at any time it is ; required to Lan the 
Cube Root of a Vulgar Fra- 

To extrat} the Cube ion, let ſuch F action be 
Root of a Vulgar tilt reduced to its loweft 
Frattion Terms; becauſe it may not 
be commenſurable to its Root 

in che given Terms, but being reduced to its low- 


eſt Terms it may 3 and having fo done, to perform 
the Work, this is 


The Rule. 


Extract the Cube Root of the Numerator, (by 
the former Rules) and place that for a new Nu- 
merator, then extract the Cube Root of the De- 
nominator, and place that Root for a new De- 
nominator, ſo ſhall this new Fraction be the Cube 
Root of the given Fraction. 

As for Example, Let it be required to extract 
the Cube Root of ; firſt I take the Cube Root 
of 27, the Numerator, which is 3, and place it 
for a new Numerator. Then I take thi Cube 
Root of 64, the Denominator, which is 4, and 
place it for a new Denominator, ſo ſhall this new 
Fraction + be the Cube Root of the given Fra- 
ction 2. 

In like manner, if there were given 275 to have 
its Cube Root extracted, I can eaſily ditcover that 
there cannot be found any Cube 24 exactly, ei · 
ther for the Numerator or Denominator, in the 
Terms they are given in, but being reduced to 
their loweſt Toms, they are 22, whole Cube Root 
is I, as before, | 

In like manner the Cube Root of ot will be 
bound to be =*. THY | | 
Xx: But 
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XXI. But when there is given a Vulgar Fra- 
ction to have its Cube Root 
Zo extract the Cube extracted, it being incommen- 
Root of a Vulgar ſurable to its Root, you may 
Fraction that is in- find its Cube Root very near, 
commenſurable to its if you reduce the given Vul- 
Root. gar Fraction to a Decimal, 
and then extract the Cube 
Root of that Decimal (by the Rules before deli- 
vered) in every reſpect as if it were a whole Num- 
ber, and then (hall that be a Decimal Cube Root 
leſs than the truth, yet ſo near the truth, that 
if you add an Unit to the laſt decimal Figure, it 
will then be greater than the truth. 

Here take Notice by the way, that your Vul- 
2 gar Fraction being reduced to a Decimal in 
Note. order to have its Cube Root extracted, 

its equivalent Decimal muſt conſiſt of 
ſuch a Number of places as may be a Multiple of 
3, that is, it muſt conſiſt of 3, 6, 9, 12, 15, Cc. 
places; and the more places there is in the Deci- 
mal, the never the truth will the Root be. 


Example. 


Let it be required to extract the Cube Root of 
#3 in order whereunto I reduce it to this Dect 
mal, wiz. .625, which becauſe it conſiſteth but 
of 3 places, and fo :conſequently can have but 
1 Figure in its Root, L-increaſe to 9 places by an- 
nexing 6 Cyphers thereto, thus . 62 5000000, 

then the Root will conſiſt of 3 places; then do | 
proceed to extract its Cube Root, according to 
the former Rules, and find it to be . 854, 2 


S HD M = 2 „ 
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and there will be a Remainder of 2164136, as you 
may prove at your leiſure. 


XXII. When your given Vulgar Fraction is re- 
duced to a Decimal of the ſame Value, and the 3 

or 4 firſt places towards the left hand are poſſeſſed 
N by Cyphers, then in this caſe you are to cut off 
„ 3 of them with a daſh of the Pen, and for them 
e place a Cypher to poſſeſs the firſt place in the 
. Root, and then proceed to extract the Cube Root 
ho of the remaining Figures, according to the former 
| _ as if there had been no fuch Cyphers at 
at all, 


Example. 


in Let there be given + to have its Cube Root 
d, extracted, fuſt reduce it to a Decimal Fraction 
of by the Firſt Rule of this Second Chapter of this 
of MF Book, and it makes .000485613, &c. Now to 
kc extract the Cube Root of this Fraction, I firſt pre- 
- | pare it, by pointing it in every reſpect as if it 
were a Whole Number 3 then with a daſh of my 
Pen, I cut off the three firſt Cyphers and put a 
(o) to poſſeſs the firſt place in the Root, then 1 
2 to extract the Cube Root of the remaining 
igures 485613, as it there had been no Cyphers 
at all before them; and having finiſhed the Work, 


find its Cube Root to be. O78, as by the follow- 
ing Work. e 


boot, then extract the 
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000|485613 (078 
343 


1491) 142613 Reſolvend 


| 


| 


21 
147 


1491 Diviſor. 


1344 
1176 


131552 Subtrahend. 


11061 Remainder, 


—— 


In like manner, if the Decimal which is given 


to have its Cube Root extracted, have 6 Cypherrs 


placed before the ſignificant Figures on the leſt 
hand, then cut off thoſe 6 Cyphers with a daſh 


of the Pen, and for them put two Cyphers to 
poſſeſs the two firſt places in the Root; then 


proceed to extract the Cube Root of the remain- 
ing Figures, as if there had been no ſuch Cy- 
phers, c. | 


To extract the Cube to extract the Cube Root of 
Root of a mixt Num- a mix'd Number, reduce it 


ber. to an improper Fraction, and 
if it hath a perſect Cube 


and 


XXIII. When it is required 


Cube Root of the Numerator, 
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and place it for a new Numerator, and allo ex- 
tract the Cube Root of the Denominator, and 
place it for a new Denominator, ſo ſhall this 
new Fraction be the Cube Root of the given mix'd 
Number. + 


Example. 

Let it be required to extract the Cube Rove 
of 5% having reduced it to an improper Fra- 
ction, I find it to be 45, and having extracted 
the Cube Root of the Numerator 1728, I find 
its Root to be 12, for a Numerator, and the Cube 
Root of 343, the Denominator, is 7 for a Deno- 
minatorz ſo that I conclude g or 15 to be the 
Cube Root of the given mix'd Number 513, as 
you may prove at your leiſure. | 


XXIV. But if the given mix*'d Number, whoſe 
Cube Root is required, have not a perfe& Root, 
then you are to reduce the Fractional part into a 
Decimal of the fame Value, (but let the Number 
of Decimal places be always a Multiple of 3) and 
then proceed to extract the Cube Root of that 
mix'd Number, as if it were a whole Number, al- 
ways referving ſo many Decimal places in the Root 
35 there are points over the Decimal part of the 
mix d Number; NI 


. Example. „ 
—— 1 4 1 
2 7 ” N 1 1 £7 ; $1 5 * 3 . fy 4 7 N 1 
k F 


. 6 
A 1 E * 7 * 4 
wr ae 


4 I 035-26: 03 goes 35 
et it be required to extract the Cube Reot of 


5 firſt; reduce ; into its / equivalent Decimsl, 

is 75 but to ke it,.contilt ,of {ix places. 
mex thereto tour Cyphers, and i chen the a 
71h 3 CS 
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mix'd Number will be 28.7 50000, which being 
done, I proceed to the Work as followeth, 


28,750000 (3.06, S. 
555 


— — 


279) 1750 Reſolvend. 


Wn 
MY 
279 Diviſor. 


27090) 17500 Reſolyend. | 


Sy e | 
2700 
27090 Diviſot. 
216 
3240 
t6200 | 
1652616 Subtrahend. 
97384 Remains. 


o that 1 find by the Work, the Cube Roo 
of 28.750000 to be 3.06, Oc. 


XXV. Ie: is uſual amongſt Artifis to exptt 
the Cube Root ot a whole Number, mix d Nun 


mw 


— 


E 


Chap. 10. the Cube Root. Its 
that is incommenſurable to its Root, by prefix- 
ing this er, (wix. vc.) before the incom- 
menſurable Number or Quantity; ' the Cube 
Root of 328 may be thus expreſſed, vc. 328, and 
the Cube Boot of 24 thus, „e. 24 2, or in a 
Decimal mix d Number 1 KG 24. 73. and of 


the Fraction 3 = Ve. 4 & 


XVI. The Operkiion in the Extrdlion of the 
Cube Root is proved thus, wiz. 
Cube the Root found out, that The Proof of the 
is, multiply it three times. into 3 of the 
it ſelf; and if any thing remain Cube Root 

after the Work is done, add it 

to the laſt Product, 3 if that Som be * to 
the given Number, then the Work is truly per- 
formed, otherwiſe not. 

As in our fuſt Example, where it is required 
to extract the Cube Root of 110592, and which 
is found to be 48 and to prove the Work, mul- 
1 48 by it a whoſe Product is 2304, which 

being again multiplied by 48, it produceth 110592, 
pan ks, is equal to the given NS, and taerefore 

conclude, the Work: to be ri 

Likewiſe, to prove the ; = of the Nine- 
teenth Rule, where it is required to extract the 
Cube Root of 13798, which is found to be the 
1 Number 23.584. Now to prove the Work, 

Cube the Root, as before directed, and find it 
to be 13796 370427904, to which add the Re- 
1629572096, and their Sum maketh the 
— 13798, which proves the Work to 
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© HA p. XI. 
The Uſe of 0 F the Square, in 


Cube Roots in ſolving ſome 


1 Ariibmetical and 


ns So, net |_E”” wet _ ASA _ X=X5i 


Geometrical. | 
PROP. „ e 
| To F nd a mean Pr oportional between 


kn 
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— 

0 
+ 
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= 
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to given W 


Ultiply a given EY * one by the 
other, and extract the ſquare Root of the 


Product, ſo ſhall that ſquare Boot bp. the men mean 1 
Proportional ſought. T8 | 
8 C 
| | Example. ; N : 
let the given Nouliers be. 12 nd 43; and | kt 
it be required to find a mn Proportional between 
| them; firti multiply the given Numbers 12 and 
| 48, the one into. the other, and their Product 4 i 
1} 576, the ſquare Root of which is 24 % that 5 
0 conclude 24 to be 2 mean Proportional between 12 I 
and 48, for T 
| E 


12: Jo 30 lk a 


The 


'N 
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The ſquare of the Mean being e to the Pro- 5 
duct of the Extreams. 

This Propoſition is uſeful in finding the fide of: 
A ſquare that ſhall be equal to any given Paralelo- 
gram; for (according to the firſt Propoſition of 
the Eighth Chapter of this Book) if you multi- 
ply the contiguous ſides of a Rectangular Paralelo- 
gram, the one by the other, that Product will be 
its Content; and if you extract the ſquare Root of 
that Content, it will give you the ſide of a Square, 
(in the ſame meaſure your Paralelogram was) which 
will be equal to the given Paralelogram. 


PROP. I. 


To find the Side of a Square that 
Eo be equal to the Content f 
NP given e . 


IN D out the Content of * given Superfi- 
ticles by the Rules laid down in the Eighth 
5 and then extract the ſquare Root off the 


Content, ſo will that Root be the ſide of a Square! 
equal to the 9 Superficies. 


Examiple. 


There is a ReQangled Triangle, whoſe Baſe | 
and Perpendicular are 6 and 8, I demand the 
lide of a Square that will be equal to the giyen 
Triangle. 

According to the Second Propoſition of the 
Eighth Chapter, I find the Content of this Tri- 

' 13 angle 
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angle to be 144, the ſquare Root of which is 12, 
yr is the ſide of a Square equal to the ſaid Tri- 
angle, 

In like manner, if you extract the ſquare Root 
of. the Content of a Circle, Pentagon, Rexagon, 
Oc. or of any other Figure, regular or irregular, 
it ie give the lide of a _ equal to that du. 
205 os 


PROBE. II. 


Having any two of the Sides of a 
Right- Angled plain Triangle, 
given to find the third Side. 


HIS moſt excellent and uſeful Propoſition 
; is generally called Pythagoras's Theorem; and 
in the Forty Seventh Propoſition of Exclid's Ele- 
ments of Geometry it is demonſtrated, and proved 
that the Square made of the Hypothenuſe, ot ſlant 
fide of a Right Angled plain Jrangle is equal to 
the Sum of the Pony wade of ** Baſe 1 

. Th of 1 i 


Ia the Triangle ABC, the e Baſe AB is 48, and 

KH the perpendicular BC is 363 now I demand the 
D "oe. of * — ea 

£5 : | | 5 | To 
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To find out an Anſwer to this, firſt I ſquare © 
the Baſe: AB (48) which is 2304, then ſquare the 
Perpendicular (36) and its ſquare is 1296, the 


Sum of which two Squares is 3600, which' is 
equal to the Square of the Hypothenuſe A C, 
therefore the ſquare Root of 3600 will give the 
length of A C, which is 60. oy 


HERE is a Tower, about which there is 
a Moat that is 48 Foot wide, and a Scaling- 
Ladder that is 60 Foot long, which will reach from 
the outſide of the Moat, to the top of a Wall that is 
within the ſaid Moat 3 now I demand the height of 
the ſaid Wall above the Water. . 
Let the Baſe A B, in the foregoing Triangle, be 
the breadth of the Moat, and let the Hypothenuſe 
A C be the Scaling Ladder, then is the Perpendicular 
B C the height of the Wall above the Water. Now 
it is plain, that (becauſe the Square of A C is equal 
to the Sum of the Squares of A B and B C) if from 
che Square of A C, which is 3600, you ſubſtract the 
Square of A B, which is 2304, there will remain 
1296, which is the Square of C B, therefore I ex- 
ab 14 tract 


120 
tract the Square Root of 1296, and find it to be 
36, which is the height of the faid Wall above the 
Water, in ws Sc l een 
By the help of this Propoſition may be found 
the true Perpendicular height of a Cone, or of a 
Pyramid; for, in a Cone, if you ſquare the ſlant 
height, (which is the length of a Line drawn from 
its Vertical Point, to the Circumference of its Baſe) 
and from the Square of that, ſubſtract the Square of 
the Semi-diamerer of its Baſe, there will remain the 
Square of the Perpendicular height of that Cone. 
Alſo, in a Pyramid, if from the Square of the 
ſlant neight of it“ you ſubſtract the Square of that 
Line, which being drawn, from the Center of its 
Baſe, ſhould; touch the end of the ſaid ſlant Line, 
whether they meet at an Hugle or not) the Re- 


mainder will be the Square of the Perpendicular 


height of that Pyramid, and its ſquare Root will 
give the height jt ſelf, Ss. 
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PROP. V. 


By the C ontent of - a Circle to ful 
"""" ns Diameter. 


Ik)he Proportion is, 
8 22 9 

Is to 28, 

So is the given Content 1 
To the N of the Diameter. 


Exomple. 


There is 2 Circle whoſe Superficial Content is 
U 153.9385, | demand its Diameter. | 


5 22 : 28 : 153-9385 : 195-9217 


The ſquare, Root of 4 is 13. 99 (very near | 
14) for the Diameter required. 


PR O P. VL 
17 the C ontent of a Circle to find 


11 0 ircumference. 


8 _ i 
Is to 88, 


oF is the given Cantent 
To the Square of the Circumference. 


- The Proportion i is, 


The 


th, 


122 ue ie ef the Chap, 11. 
The ure Root of which is the Ciecumference 
required. 


4 8 


0 * 
as 7 % %. 

* - 1 * * 
E _— * — 


There is a Circle whoſe Superficial Content is 
153-9355, 1 demaſd the Cucumference of that 


7 88 1433385 1935-2268 | 


The ſquare Root of which is 44 fore which is 
the Circuinfexence required. 1282 


II. The Cube Root is that = help of which 
we reſolve all Queſtions Mathematical that.concem 
vo and by which we increaſe ſolid Bodies 
according to any given Proportion; by it we diſ- 
cover the Solidity of a Bar chit is capable of 
length, breadth, and * (or thickneſs,) and by 
having the Solidity given, we diſcover the Side or 
Diameter of ſuch a Body. 

Some Queſtions pertinent thereto may be ſuch 
as follow. 


PROP. vu. 


WHERE is a Cube whoſe Side is 4, I de- 
mand what ſhall be the Side of a Cube whoſe 
Solty is double to the Solidity of that Cube. 
Io anſwer this Propoſition, find out the Cube of 
4 (the Side of the given Cube) which is 64, and 
double it, which is ts then extract the Cube 
Root of 128, and it makes 5.0397 fere, and that 
is the Side of the Cube which is double to the Cube 
whoſe Side ! is 4. 

PROP. 


D * 7 


t 
t 
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PROP. VII. 
$ IH ER E is a Cube whoſe Solidity is 128 
t Foot, I demand the Side of a Cube whoſe So- 
lidity is half as much. 
Take + of 128=64, the Cube Root of which 
( vis. 4) anſwers the Queſtion. 4 
5 
— - R O p. IX. 
h -AVING the ſolid Content of a Globe (o 


. find the Side of a Cube whoſe Solidity {hall 

1 be equal to the given Globe. 

o Extract the Cube Root of the given ſolid Con- 
tent of the Globe, and it wack. hs you the Side of 

the Cube _— 


ch | | Example. 


There is a Globe whoſe ſolid Conelt is 1 | 
Inches, I demand the Side'of the Cube equal there- F 


to. 
Having extracted the Cube Root of 1728, 1 
WEN 07% which is the Side of che Cube re- 


PROP. S 


AVING the Diameter and Weight of a 


Bullet, to find the Weight of another Bullet 
Whole Diameter is given. N 
*. 2 44 | : | | 8 
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As the Cube of the giren Boller s Diameter 
Is to its Weight or Solidity, 1 
So is the Cube of the Diameter of any other Bullet 
To its os or SOHO. a 


- 


0 
* 


Example ar 4 
There is a Bullet whble Diaictors: is 4 lids? 
and its Weight 9 Pound, I demand the Weight 


of another Bullet, whoſe Diameter is 6 1 or 6.25 
Inches. ; or 


1 


The. Cube of 4 .is 44. 
Nh Cube of 6.25 is 244- 149625. 


6.) bilo} £2.16 Then ay, | 
584 : 22514623 348322 


So that bs Weight required i is 34. 13227 Pounds, 
and if you reduce the Decimal to the known parts 
of Averdupois Weight, you will find the Anſwer 
to be 34 Ib., 5 c. 5 dr. 181 Ole 
This kind, ol Proportion is by Autils termed Thi 
plicate Proportion. 01 
In like manner, the, Dijameters of 'two Bullets, or 
Globes bring given, and the Solidity of one of them 
to find out the Solidity of the other, it may be 


done by the fame Proportion, on changing the 
midd lemoſt Term. . 


On * , * 
t. 7 
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** 


Chap. 11. 
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Paralelepipedon. 
Find out the Solidity of the given Paralelepipedon 
by the Eighth Propoſition of the Eighth Chapter, 
then is the Cube Root thereof the required Side. 


Example. 
There is a paralelepiptdon having the Sides of 


its Baſe 10 Foot 4 Inches, and 5 Foot 2 Inches, and 
its length is 20 Foot 8 Inches, I deſire to know 
what is the Side of a Cube whoſe Content (hall be 


equal to the given Paralelepipedon. 
The Superficlal Content of the Baſe is 7688 In- 


ches, which drawn into 248, the length in Inches, 


the Product is 1906624 Inches ſor its ſolid Con- 
tent, the Cube Root of which is 124 Inches, for 
the Side of a Cube equal to the given Paralelepi- 


pedon. 


In like manner if you would find at any time 


the Side of the Cube equal to any ſolid Body, whe- 
ther regular or irregular; firſt find the ſolid Con- 
tent of that Body, and then extracting the Cube 
Root of its ſolid Content, you have your deſire. 


„ Sinne 


gend: , 88 
ETWEEN two given Numbers:tq find two 


B mean Proportionals;”-, is F e wil 
Divide che. greater Extteam by the leſſer, and ex- 


tact the Cube Root of the Quotient, and by 2 
. al 


1 . des 
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ſaid Cube Root multiply the leſſer Extream, then 

will the Product give you the leſſer mean Propor- 
tional; then multiply the ſaid lefler Mean by the faid 
Cubick Root, and that Product will give you the 
greater mean Proportional. ns 


Example. 


Let the two given Extreams be 6 and 48, be- 
tween which it is required to find two mean Pro- 
portionals, : OE 1 

Firſt I divide 48, the greater Extream, by 6, the 
leſſer Extream, and the Quotient is 8, the Cube 
Root of which is 2 3 then by (the Cube Root) 21 
multiply 6, (the leſſer Extream) and the Product is 
12 for the leſſer mean Proportional ; and 12 being 
multiplied by 2 (the Cube Root) the Product is 24 
for the greater mean Proportional ſought. Thus 
have I found 12 and 24 to be two mean Propor- 
tionals between 6 and 48, for | 


Mi 4-48 


In like manner between 3 and 81 will be FARE 


PROP. XIIL 


HE Concave Diameter of two Guns being 
known, and the quantity of Gun-powder that 
will charge one of them, to find out how much wil 
be ſufficient to charge the other. p 
The Capacities are one to another, as are the 
Cubes of their Diameters, and alſo the Proportion is 


direct. 
Exam! e. 


at 


il 
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. 


I 25 Pounds o be ſufficient to 
charge a Gun, whoſe 7 — Diameter is 13 
Inch, or 1.5 Inch, how much Powder will be 
ſufficient to charge a Gun, whoſe Concave Diame- 
ter is 7 Inches? Anſwer, 25.47. 

The Cube of 1.5 is 3.375, and the Cube of 7 
is 343 5 wherefore the Proportion is as followeth, 


3.375 : 23 21 343 2 23447, 
| Or thus, 
9375 : „ 


RO. XIV. 


TW earn of two Gum being 
given, and the quantity of a er ſort 

2 ſufficient to charge them, to 
find how much Gun- powder of a ſtronger ſort (the 
Proportion of the Strength and Weakneſs of the 
Gun-powder being alſo given) will be ſufficient to 


charge the other Gun. 


This is ſolved by two Operatlons in the Rule of 
Proportion ; firſt to find out how much of the 
ſironger ſort of Gum powder will be of equivalent 
2 with the given quantity of the weaker fort, 

and this Proportion is reciprocal ; the ſecond is the 


fame with that A 


b 
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Example. 


There is a Gun whoſe Concave Diameter is 1: 
Inch, and it requireth 25 Pounds of Powder to 
chatge it; now there is another fort of Gun · powder 
which is much ſtronger than the former, and the 
Proportion between their ſtrength is as 3 to 25 now 
I demand how much of the ſtrongeſt Powder is ſuffi- 
cient to charge a Gun whoſe Concave Diameter is 
7 Inches. . 1 

To anſwer this, firſt I find out how much of the 
ſtrongeſt Powder will charge that Gun, which is 15 
Inch in its Concave Diameter, which is done by the 
following Proportion, vix. 


„„ 


S 43 11 25 : 16 


Thus have 1 found that = of a Pound of the 
ſtrongeſt Powder will charge a Gun whoſe Con. 
cave Diameter is 15 Inch. And according to the 
laſt Proportign, I find by a direct Propoſition that 
10.16 Pouiſd of the ſame will be ſufficient to 
charge a Gun whoſe Concave Diameter is 7 Inches, 
iN. | | 185 | I Try 9 
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CHAF XI 
Concerning Simple Intereſt. 


I. W HEN Money pertaining or belonging to 
one Perſon is in the Hands, Poſſeſſion, 
or Keeping, or is lent to another, and the Debtor 
payeth or alloweth to the Creditor, a certain Sum 
in conſideration of forbearance for certain Time 3 
ſuch Conſideration for forbearance, is called In- 
tereſt, Loan, or Uſe- Money; and the Money fo 
lent, and forborn, is called the Principal. 


II. Intereſt is either Simple or Compound. 


III. When for a Sum of Money lent there is 
Loan or Intereſt allowed, and the ſame is not 
paid when it becomes due; and if ſuch Intereſt 
doth not then become a part of the Principal, it 
is called Simple Intereſt. 


IV. In the taking of Intereſt for the continu- 
ance or forbearance of Money, reſpe& muſt. be had 
to the Rate limited by Act of Parliament; which 

& now in force, forbiddeth or reftraineth all 
Perſons whatſoever from taking more than 6 J. 
for the Intereſt of an 100 J. for a Year 3 and ac- 
cording to the ſame Proportion for a greater or a 

ſſer Sum, not confining the Lender or Borrower 
to the ſpace of one Year or more, than it conti- 
neth him or them to the Limitation of the Sum 
tO be lent or e but that the Sum wy 
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be either more or leſs than 100 J. and may con- 
tinue in the Hands of the Debtor, either a longer 
or a ſhorter time than one ear, accqrding as the 
Lender and Borrower do agree, and oblige each 
other; now for any time greater than one Year, 
the Rate or Proportion of Intereſt is by Act of 
Parliament limited, but the Act doth not fay 
what part of 6 J. ſhall be the Intereſt of an 1000. 
for half a Year, a quarter of a Year, a Month, a 
Day, or for any time leſſer than one wy ; and 
in this caſe ſeveral Artiſts do differ in their Opi- 
nions, ſome would have the true proportional In- 
tereſt for any time leſs than a Year, to be diſco: 
ver'd by mean Proportionals; as ſuppoſe it were 
required to know the Intereſt of 100 /. for half 
a Year, at 6 per Cent. per Annum, they would have 
the Intereſt to be reckoned after the Rule of Com- 
pound Intereſt, and ſo 30 J. is not the Intereſt of 
a 100 1. for half a Year, but is too much: But 
ſay they, to find out the true Intereſt thereof, 
you are to find a mean Propartional between 
100, and 106, and that made lefs by 100, wil 
give you the Intereſt of 100 J. for half a Years 
and fo by extracting of Roots they find out the 
Intereſt for any leſs time than one Year, but this 


is ſufficiently laborious and painful if it be done 


without the help of Logarithms; but to per- 
form this Work to the 12 power for a Month, 
or to the 52 for a Week, is very tedious, and 
to the 365 power for one day is ſcarcely poſſible 
to be effected by natural Numbers, but Cuſtom 
and daily Practice tell us that the Intereſt of Mo- 
* ney for any time leſs than one Year ought to be 
computed according to the Rules of Simple Inter- 
eſt, and ſo 3 J. is the undoubted Intereſt of 100 . 


for 6 Months, and 30 Shillings is the Inte | 


d: 


2. 0) ‚ Pa gs ame Sc nm cae]__ _ 


In 
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100 J. for a quarter of a Year; but here note bY 
the way, that 6 Months is not meant 6 times 4 
Weeks, or 6 times 28 Days; but ſix Months, or 
half a Year, is to be underſtood the half of 365 
Days, and a quarter of a Year is & of 365 Days, 
and by. 1 Month is underſtood 2 of 365 Days, fo 
that a Month conſiſteth of 30 J Days. 

. Upon the aforeſaid Cuſtom of computing the 
Intereſt of Money for Time leſs than one Year, this 
following Analogy feems to be 
aſſurned for a ſafe Expoſition Vide Section VI. of 
of the Statute, (and which is the Fifth Chapter f 
indeed the ground and reaſon Mr. Kerſey's Ap- 
it ſelf of Simple Intereſt) viz. pendix to Wingate's 
that ſuch Proportion as 365 Arithmetick, 

(or one Year) hath to the In- 
texeſt of any Sum for a Year, ſuch Proporticn hath 
any part of one Year, or any Number of Days 
propounded to the Intereſt of the fame Sum, for 
that Time propounded. And this (as was faid 


| before) is the whole Ground-work, and very Foun- 


dation of the manner of computing of Simple 
Intereſt. 


V. Rebate, or Diſcount is, when there is an Al- 
lowance of ſo much per Cent. 


for Money paid before it be Or Rebate, what 


due; and as the increaſe of it . 

Money at Intereſt is found out * 

by continyal Proportionals, Arithmetical or Geo- 

metrical increaſing, ſo is the Rebate or Diſcount 

of Maney found out by continual Proportionals, 
decreaſing Arithmetically or Geometrically, that is, 

Kcording as the Allowance is, either after Simple 
or Compound Intereſt : Now the Nature of Ry 1 


bate or Diſcount is thus, when there is a © © 
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of Money (ſuppoſe 100 J.) to become due at the 
end of a certain Time to come, (vix. at the end 
of 12 Months) and it is agreed upon by the Debtor 
and Creditor that there ſhall be made preſent Pay. 
ment of the whole Debt, and is likewiſe agreed that 
in Conſideration of this preſent Payment, that the 
Creditor ſhall allow the Debtor after the rate of 
6 per Cont. per Annum. Now upon this Agree. 
ment the Creditor ought to receive ſo much Mo- 
ney as being put out to Intereſt for the ſame Time 
it was paid before 'twas due, and at the ſame rate 
of Intereſi, that the Diſcount was reckoned at, then 
would it amount or be increaſed to the Sum that 
was firſt due. 3 5 
The manner of working Queſtions in Rebate at 
Simple Intereſt ſhall be ſhewn in the Ninth Rule 
of this Chapter, and of working Queſtions in Re. 
bate at Compound Intereſt ſhall be ſhewn in the 
Fourth Rule of the next Chapter. 


VI. When the Intereſt of 100 J. for a Year ih ; 
known, the Intereſt of any other Sum, for the ſame ( 
Time, is alſo found out by one ſingle Rule of diret . 
Proportion, viz. the Intereſt of 100 J. for a Yea, t 
by the Statute, is 6 J. 1 demand what is the Intereſt 8 
of 75 J. for the ſame Time, and at the ſame rate of 


Intereſt, The Proportion is as followeth. ; 
„%%% 11 

100: 6:75 : 4.52410 fa 

| i 


Or if you would have the Anſwer to produce t 
both Principal and Intereſt, then make the ſecond p 
Number to be the Sum of the given Principal and |, 
In, "ref, and the Fourth Proportional will anſwer I 2 
— Ea ſire. Thus, | | 


Your Li. 109 
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J. 1 „„ 
q 100 1 106 :: 75 . 79.5=79—10 
* VII. When the Intereſt of 100 J. for a Lear is 


given, and the Intereſt of any other Sum of Pounds, 
Shillings, and Pence is required for a Year, the An- 
of ſwer may be eaſily found after the practical Method 


delivered in the following Example. 

- Let it be required to find the Intereſt of 148 J. 

” 13 5. 44. for one Year aſter the rate of 6 per Cent. 

0 per Annum, Simple Intereſt. 

n Firſt 1 place the given Numbers, according to the 

ut direction given for the Rale of Three, which will 
ſtand thus, 5 | 

at | 

ule . FFF 

pe 100 : 6 ; 148—13—04 


Now it is evident, that if I multiply 148 J. 13 5. 
44. (which is the third Number) by 6 (which is 
the ſecond Number) and divide the Product by 100 
(which is the firſt Number) the Quotient will be the 

re Anſwer; therefore I proceed thus, viz. firſt I mul- 
4 tiply the Pence by 6, which makes 24 Pence, or 2 
gr c Shillings, therefore I ſet down o under the Pence, 
6 and carry 2 to the next; then I go to 13 5. ſay- 
ing 6 times 13 is 78, and 2 that I carried is 80 5. 
which is 4 J. therefore I ſet down o under the Shil- 
lings, and carry 4 to the Pounds; then J proceed, 
ſaying 6 times 8 is 48, and 4 that I carry is 52, 
then I ſet down 2, and carry 5, Cc. procceding 
goa thus till the Work be finiſhed, and then will the 
** Product be $90 J. oo 5. 00 d. which Product ſhould 
| be divided by 100 (the tirſt Number) but it being 
an Unit with two Cyphers, I cut off two Figures 
K 3 from- 
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from the right hand of the Pounds with a daſh of 

the Pen, and the Figures on the left hand of the 
ſaid daſh are ſo many Pounds, and thoſe en the 
right hand of it are the Decimal parts of a Pound, 
whoſe Value may be found out by the Third Rule of 
the Second Chapter; but remember, that if there 
be any Shillings or Pence in the Product, you are 
to add them to their reſpective Products in your 
Reduction. 

The Work of the foregoing Example is as fol- 


| 


loweth. 
"A "7 1 oe 
100 : 6 ;:; 148—13—04 a 
| 6 [ 
8 _ [ 
8192 -00—00 F 
| 20 i 
| —— 3 
18140 f 
+ | —_ | © 
No 1 
5 4480 
| | 4 
3.20 
— t 
t 


So that by the Work I find the Intereſt of 148 /. 
13 5. 4 d. for one Year, after the rate of 6 per 
Cent. per Annum, to be 8 J. 18 5. 4 d. 3.2 4. 


Another Example may be this, viz, 1 demand 
the Intereſt of 368 J. 155. 3 d. for one Year, at 6» 
er Cent. per Amum. Anſwer, 22 J. 25. 6 d. as 
the Work following. - 5 


100 


"yy OO Q rr m.uv FW vr © — 


9 
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| 1 

100: 6 :: 368 —-15—03 

| 6 


„ 
8 8 


2212 —11—06 
— 420 
251 


12 


6118 


VIII. The Intereſt of 100 J. being known for 
a Year, or 365 Days, the Intereſt of any other Sum 
may be known for any other Time, or Number of 
Days, more or leſs than a Vear, by two ſingle 
Rules of Three Direct, viz, firſt find out what 
is the Intereſt of the given Sum for one Vear, or 
365 Days, according to the laſt Rule, then having 
found out that, you may (by another ſingle Rule 


| of Three Direct) find out its Intereſt for any other 


Time more or leſs. 
Example. 


What is the Intereſt of 322 J. ſor 6 Years af- 


ter the rate of 6 per Cent. per Annum, Simple In- 
terelt? 


Firſt I find what is the Intereſt of 322 l. for a 
Yer by the following Proportion, 


. I. . J. 
100 ; 6 :: 323 : 1932 
6 


CO) 19132 (19.32 
5 K 5 694 Thus 
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Thus having. found the Intereſt of 322 J. for a 
Year to be 19.32 J. at 6 per Cem. by the following 
Proportion I find out its Intereſt for 6 Years to be 
115 . 185. 45d. and that added to the Princi- 
pal, makes 437 l. 185. 44d. for the Sum due to 
the Creditor at the end of the ſaid Time. 


Tear. V 
I : 19.32 :: 6 : 115—18—045 
— YG 322 cs 


115[92 437=13—04 4 


3120 


And here take Notice that the ſecond Number in 
this laſt Proportion, muſt always be only the Inter- 
elt of the Sum propoſed, and not the Sum of the 
Principal and Intereſt, as in the ſecond Proportion 
under the ſixth Rule, 3 

After the ſame manner is the Intereſt of 1 J. (at 
the rate of 6 per Cent. per Annum, or any other rate 
of Intereſt) diſcovered for a Day, by the help of 

which the Intereſt of any Sum whatſoever may be 
diſcovered for any Number of Days, as ſhall be 
{hewn by and by. . 


Firſt, 


VIZ, 
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3 J. J. * J. | | ; 
Firſt, 100 :,6 6: 1: 06 


OE] Ro 


Secondly, 365 : 06 1 000 1643835 


So that by the foregoing Proportions I have found 
that the Intereſt of 1 J. at 6 per Cent. per Annam, 
for a Day, is . 0001643833 1. 

Now if you would know the Intereſt of any other 
Sum for any Number of Days more or leſs than 
365, you may do it by the help of the ſaid Num- 
ber after this manner, viz. 

Multiply the Sum whoſe Intereſt is required by 
the faid Number, and that Product will give you 
the Intereſt of the ſaid Sum for one Day; then mul- 
tiply that Product by the Number of Days given, 
and the laſt Product will give you the Intereſt of 
the faid Sum for the Number of Days in the Que- 
ſtion. Take the following Queſtion for an Example, 


What is the Intereſt of 568 J. for 213 Days, af- 
ter the rate of 6 per Cent. per Annum ? | 


0001643835 
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01643633 
568 


131 18 
9863010 


— — 


TIES 
219 6199 


Th 4 


Neige 1 
9336982909 
180739 90560, N 


198877733640 
ELTON EEE 
"Fader Ane 7 — o 


in kniſhed the Work 28 you in, 1 find the 
Anfver to be 19. «1 &c.. which upon fight | 


difcovet to be 19 J. 17 s. og d. by the brief way 
of valuing a Decimal Fraction of Coin, laid down 
in the Fourth Rule of the Second Chapter before. 
going. 


But when the Intereſt of any Sum of Monin is 


required for any Number of Days, as aforeſaid, 
at any other rate of Intereſt than at 6 per Cent. 
per Annum, the aforeſaid Number will not then 
terve for the Work, but you are to find out par- 
ticular Mulcipliers for the ſeveral Rates of Inter- 
ft," as is before directed. All which I have ex- 
Table from 4 to 10 per Cent, in the following 
able. 


When 


r 


as © £&© Wee e 


; 
[ 
y 
n 


49 


— 
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J 4\ 8, ſ. 00109589 

When you owl nd | A 8 e 

the Intereſt of any Sum » 4 &.D prop 1835 
for any Numer of Days 7 8 < & } 20155 

at the rate of E & | -0002191700 

e * | 9 Ou 0002465753 

An οοe 


So that when you would find out the interett 
of any Sum of Money for any Number of Days, 
according to the direction before given, at any 
rate from 4 to 10 per Cent. per Annum, Simpl 
Intereſt, you may perform the Work by the Mul- 
tiplier in the foregoing Table, which is placed 
againſt each reſpective rate of Interelf. © 


IX. When the preſent Worth of a Sum of Money 
due at the end of any Time to come is required, 
Rebate being allowed at any rate of Simple Intereſt, 
it may be found out by the following Method, 21; 
firſt find out the Intereſt of 100 J. for the Tiche 
that the Rebate is to be allowed for, and at the 
ſame rate of Intereſt propounded, then make the 
Sum of 1co J. and its Intereſt for the propoſed 
Time, to be the firſt Number in the Rule of Three, 
and 100 J. the ſecond Number, and the given Sum 
whoſe preſent Worth is required, let be the third 
Number, and the fourth Number in a direct Pro- 
portion {hall anſwer the Queltion, as in the following 
© oY” SE og er > 

What preſent Money will ſatisfy a Debt of 100 7. 
that is due at the end of a Year yet to come, Di- 
count or Rebate being allowed at the rate of 6 per 
Cent. per Annum ? = | 

According to the foregoing Directions, I ſtate 
the Numbeis as followeth, and the fourth Pro- 
| portional 
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portional Number or Anſwer to the Queſtion is 
94.33962 J. 94 l. 065, 095 d. fere. 

E 5 > be: 
100 - 2 200 2: 7 hag. 3 L202 
he reaſon of the ſaid Analogy will appear if you 

conſider, that there ought to be ſo much ready Mo- 
ney paid, that if it were put out to Intereſt at the 


fame rate of Intereſi that Rebate was allowed for, 
and for the ſame Time, the ſame would then be aug: 


mented to the Sum that was at. firſt due; as in the 
laſt Queſtion, there is given 100 J. which is due at 
the end of 12 Months, now I fay, that there ought 
to be ſo much Money paid down to ſatisfy this Debt, 
as being put out to Intereſt at 6 per Cent. for 12 
Months, would then be increaſed to 100 l. which is 
the firſt Sum due; and again, it is as evident, that 
if there were 106 J. due at the end of 12 Months, or 
a Year, and preſent Payment is agreed upon, allow- 
ing Rebate at 6 per Cent. per Annum, that then there 
ought to be paid the Sum of 100 J. in full diſcharge 
olf the ſaid Debt of 106 J. for if when I have received 
the ſaid Sum of 100 J. I put it out to Intereſt for 
one Year at the rate of 6 per Cent. it will then be in- 
creaſed to 106 J. 1 es 

Therefore to (olve the ſaid Queſtion, the Propot- 
tion here uſed is no more than if I ſhould ſay, if 
106 J. be decreaſed to 100 J. what will 100 J. be de- 


creaſed to? The Anſwer is, to 94 J. 6's. 9 d. and 


for Proof, if you will ſeek what that Sum will be in— 
creaſed to at the end of 12 Months, at the rate of 6 
per Cent. you will find it to be 100 l. | 


| Example 2. 
How much preſent Money will ſatisfy a Debt of 
82 J. 15 f. dus at the end of 126 Days yet to come, 
3 allowing 


as M 


ing 
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allowing Rebate after the rate of 6 per Cent. per 
Annum ? | 
Firſt I find the Intereſt of 100 J. at the "WR rate of 


Intereſt for 126 Days by the following —— 


Dat. J. pa e 
8 136 : 20712 
Then do add 2 47124 (the Intereſt of 100 l.) 
to 100 J. and the Sum is 102.0712, which I make 
the firſt Number in the Rule of Three, and 100 J. 
the ſecond, and 82.75 J. (the Sum given to be re- 
bated) che third Nals and the fourth Number 
in a direct Proportion is the Anſwer to the Queſtion. 


See the Work as followeth. 
J. a J. | J. | J. h 
102.0712 : 100 :: 82.75 : 81.0708 
100 


102 0712) $275.00 (81 0708 


80 that by the Work it appears that 82 J. 15 x. 
* at the end of 126 Days yet to come, will be ſa- 
tified with the preſent Payment of 81 J. 01 s. 04 3 d. 


Rebate being allowed after the rate of 6 per Cent. per 
Annum. 


The Proof of the Rule. 
Find out (by the Eighth Rule aa how 


much the preſent Money that is paid upon Re- 


bate will amount to, being put out to Intereſt 
for the ſame Time, and at the fame rate of Inter- 
eſt that Rebate was allowed for, and if the A- 
mount be equal to the Sum that was due at the end 
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of that Time, then you may conclude the Werk to 


be rightly performed, otherwiſe not. 

In the foregoing Queſtion it was found that 
81.078 7, being paid preſently, would ſatisfy a 
Debt ct 82.75 J. due at the end of 126 Days to 


come, and to prove it, let us ſee whether 8 1.0708 l. 


being put out to Intereſt for 126 Days, at the rate 
of 6 per Cent. per Ann. will be incręaſed to $8,777, 
(the Sum which was ſaid to be duę at the end of 
126 Days to come) which I do by theſe two Pro- 


portions fallowing, according to the Ejghth Rule. 


Tos as” 
. . 


5 ES nw + 
Secondly, 100: 2.0713. : 81.0707 : 1.6791, &. 


So you ſee that I have found the Intereſt of 
81.0708 J. for 126 Days to he 1.6791 J. &. which 
added to the Principal 81.9708 J. the Sum is 
12,7499 1, which by the brief way of valuing the 
Dececimal of a Pound Sterling, is $2 J, 15 f. and im 

deed it doth not want r, part of a Farthing of the 
exact Sum, which is occalioned by the defective 
Decimal, wherefore 1 canclude the Work to be 
rightly performed. PE = 

Upon the forcgoing Ninth Rule is grounded 


the manner of Calculating the enſuing Table of 
Multipliers, which ſheweth in decimal Parts of 


a Pound, the preſent Worth of a Pound Sterling. 
due at the end of any Number of Years tv come, 
nat exceeding 30, Simple Intereſt being an e 

0 


at 6 per Cent. per Annum. 


— 
— Wo 


4 


__— 2 


t 
' 
) 
4 
b 
| 
1 
i 
1 
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Worth of 1 J. due at the end of two Years to 
is thus found but, viz. firſt 1 conſider that 1 
the Si 
1124. is to 100 J. ſo is 11. to. 892857 l. which 
the preſent Worth of 14. due at the end of 


Years to come. 


| Simple Intereſt. 
The firſt Number in the Table being found out 
by this following Proportion, "wiz. 


| As 106 J. is to 100 J. ſo is 1 l. to 943396, ard 
the ſecond Number in the Table being the preſenc 


The feveral Proportions and Operations for the 


whole d N being as followeth, vix. 


1 
| 


* 7 


| 
| 
; 


Gn LS 


And after the ſame manner are all the Numbers 
in the following Table calculated; which bei 
well underſtood, the way of Calculating "moſt 
be obtained; and 


1 155 : 
j 172 : 
+4148 : 
l 124: 
| 130: 
136 : 


100 


190-25 


100 


100 2 2 
n 
100. 2: 


A 


the enſuing Tables will | al; 


ts 2 you will find immediately after the Table 


any | 
*B47457 
80645 f 
769230 
73 ⁰ 


yi: 


mple Intereſt of 100 J. for two Years, | which 
added to 100 J. makes 112 J. whereſore I ſay, 1 


243 


TABLE 


Chap. 12. 
1 40 hep II | .602409 
Which ſheweth in Decimal| 12.581395 
I | Parts of a Pound, the preſent | 13561797 
Worth of 1 J. due at the end | 14543478 
of any Number of Years o 15526315 
| come under 31, at the rate 16 |-510204 


Simple Intereſt: 


{ 


- 
"0 


* 


„ — —— 


As per Cent. per Annum, Sim- | 17 495049 
ple Intereſt. 18480769 
5 ede FF 19 467289 | 
464 . e 454545 
I 943396 Wb. 221442477 
2 892857 222431034 
3 847457 3 2 23 420168 
4 J. 806451 5 24 409836 
5 . 769 230 25 «400000 
6 [735294 . | 26 (390625 
be 704225 „„ 27381679 
8 66750075 1 42837412 
9 1649350 1 | 29 204965 | 
112 .. ¾—DwhI TACED 


. 625000 


Alfter the ſame Method might this Table be 
continued to any Number of Years at pleaſure | 
might alſo have calculated for other Rates of In- 
tereſt, as thoſe are in the next Chapter concern- 
ing Compound Intereſt, but Simple Intereſt be- 
ing not ſo generally in Practice, I ſhall therefore 
torbear. 1 


The Uſe of the preceding TABLE. 


Ie is evident ( by the Ninth Rule foregoing | 
that 


/ .. , e d K % OC SOIT 
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that if any Sum be paid with an Allowance of 
Rebate, you are to make 100 J. with its Intereſt 
(for the fame Time you Rebate for) both in one 
Sum, to be the firſt Number in the Rule of Three, 
100 the ſecond, and the Sum to be rebated the 
third; then will the fourth Proportional be the 
Anſwer; and the fame may be wrought by any 
other Number, and its Intereſt, as well as by 
100 J. and its Intereſt mutatis mutandis: Now 
in the Table before- going, there is expreſſed in 
Decimal Parts of a Pound, the preſent Worth of 
1 /. due at the end of any Number of Years to 
come under 31, &. that is to ſay, if you take 
the Money lignified by thoſe Decimals, and put 
it out to Interelt at 6 per Cent. per Anmon, Sims 
ple Interelt, for ſo many Years as are expreſſed in 
the Column of Years againſt the ſaid Decimal, 
then will that Sum at the end of the (aid Term 
be augmented to 1 J. wherefore if you have any 
Sum whatſoever to be rebated for any Number of | 
Years within the Limits of the Table, make 
1 J. the firſt Number in the Rule of Three, and 
the Decimal in the Table againſt the Number of 
Years to be rebated for, make that the ſecond, and 
the Sum, whoſe preſent Worth is required, the 
thud Number, ſo will the fourth Proportional 
be the Anſwer; but becauſe the firſt Number 
(being Unity) neither multiplieth nor divideth, 
if you take the Number in the Table, correſpon- 
dent to the Number of Years for which you would 
reckon Rebate, and thereby multiply the Sum 
whoſe preſent Worth is required, the Product 
will give you the Anſwer. 


L Example: 
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2 Example. 

There is a Sum of Money, viz. 560 J. due at 
the end of 8 Vears to come, but the Debtor and 
Creditor agree that preſent Payment ſhall be made, 
and the Debtor to be allowed Rebate, after the rate 


ol 6 per Cent. per Annum, Simple Intereſt. Now 


I demand how much preſent Money will fatisfy the 
ſaid Debt? Anſwer, 378.378 1.=378 I,—07 . 
—06 d. See the following Work. 
„5 4, * 
1 : 675675 :: 560 : 378.378 
8 5 
40540300 
3378375 


— —l—ͤ——— 


378.37 8000 


Firſt (the Rebate being to be reckoned for Eight 
Years) I look for 8 in the Column of Years, and 
juſt againli it on the right hand, I find . 675675, 


which I multiply by 56 (the Sum whoſe pre- 
ſent Worth is required) and the Product is 378.375, 


which (by the brief way of valuing the Fraction 
of a Pound Sterling) I find at firſt ight to be 
378 1.=07 $—063 d. | NO 

This Queſtion, if it had been wrought by thc 
foregoing Ninth Rule, would have produced the 
ſame Auiwer 3 for the Intereſt of 100 J. for Fight 
Months is 48 J. and 100-+48 = 148, wherefore bj 
the Rule of Three, I ſay, 


148 


| ſider, firſt, that 


imple Intereſt. 147 
C 1 
148 100 :: 560 : 378.378 


x. When an Annuity, or yearly Income in Ar- 
rears for any Number of Years, and you would 
know the Increaſe, or Amount of it, allowing Sim- 


ple Intereſt at a certain rate per Cent. per Annum, 


for each yearly. Payment from the time it firſt be- 
came due, the Operation will be ſomewhat more 
tedious than to tind the Amount of one tingle Sum, 
according to the Eighth Rule of chis Chapter, which 
will clearly appear by ſolving the following Que- 
ſtion, Viz. > 
There is an Annuity, or an Income of 100 /. per 
Annum, forborn to the er. of 6 Years I demand 
how much is due at the end of the ſaid Term, al- 
lowing Intereſt at the rate of 6 per Cent. per An- 
um, Simple Inter:1t? Anſwer 690 J. „ 
In order to the Solution of this Queſtion, I con- 


lt is evident, that for the laſt Year, vis. the ſixth 
Year's Payment, there muſt be no Intereſt at all 
reckoned, becauſe it becomes not due till the end 
of the ſixth Year 3 ſecondly, there muſt be reckon- 
ed the Intereſt of 100 J. for one Year, vix. that 
Which is due at the end of the fifth Year thirdly, 
there muſt be reckoned the Intereſt of 100 J. for 
two Years, viz. that which is due at the end of 
the fourth Year 3 fourthly, there muſt be reckoned 
the Intereſt of 100 J. for three Years, viv. that 
Which is due at the end of the third Year; fifthly, 
the Intereſt of 100 J. for for Years, wiz. that which 
due at the end of the ſecond Year ; and, ſixthly, 
the Intereſt of 100 /, for five Years, viz. that which 
b due at the end of the firſt Year, and is forborn the 

| L 2 ſecond, 
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ſecond, third, fourth, fifth, and ſixth Years; all 
which Interetis being added together, and their 


Sum added to the Sum of each Year's Income, in 

the Sum will exhibit the total Sum, due at the 3 

end of the ſaid fix Years, which you may per d 

ctcive by the following Work to be 690 J. which Ml Þ 

is the Anſwer to the foregoing Queſtion. 5 

8 5 fo1 

J. 

l 06 Ye 

The Intereſt of 100 J. / 2 N= N12 It, 

at 6 per Cent. per Ann. 93 >% £018 Me 

Simple Intereſt, for 480 / 24 0 

5 - 30 a 

The Sum of the Intereſt is 90 
The Sum of the Annuities is 600 
The Total Amount is 569 


— — 


The Conſtruction of Table II. NC 


Upon the foregoing Reaſon is grounded tie 
Calculation of the following Table, which ſhes: 
eth the Amount of 1 J. Annuity, being ſorbon 

to the end of any Number of Years under 3, 
Intereſt being allowed for each yearly Paymen!, 
after the rate of 6 per Cent. per Annum, Simpe 

Isatereſt. | | 

The firit Number in the Table being 1 J. wid 
is that due at the end of the firſt Year, no I 
terelt being due for that; the ſecond Number 1 


the Table is 2.06, which is the firſt and 72 
cal 
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Year's Payment, and the Intereſt of 1 J. for one 
l Year, being that which was due at the end of the 
firſt Lear; the third Number in the Table is 
3.18], being the Increaſe of 1 J. for two Years ad- 
ded to the ſecond Number in that Table, which 
4 52.96; tor the Amount of 1 J. at the end of three 
Years, is 1.12, which added to 2.06, the fecond 
Number, it makes 3.18 for the third Number ; the 
fourth Number is the Amount of 1 J. for three 
Years, which is 1.18, added to the Number before 
it, viz, the third Number; proceeding in the ſame 
Method till you have compoſed the Table at your 
pleaſure, each Number in the Table being 1 J. and 
the Amount of 1 J. (tor fo many Years as it ſtandeth 
zgainſt in the Table made leſs by one) added to the 
Number immediately preceding it. 
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Which ſheweth in Pounds, | IT | 14-30 
and Decimal Parts of a Pound | 12 | 15-96 
| the Amount of 1 J. Annuity | 13 17.68 
being forborn to the end of 14 19.46 
any Number of Years under | 15 ! 21-30 
31, Simple Intereſt being | 16 23-20 | 


. Pay —_ 


| < computed after the rate of | 17 | 25-16 
> 6 pr Cent. per Amnum. | 18 | 27.18 
| 2 19 29.26 
: W To * | 20 31.40 
| 1000 2133.60 
2 2.08 | 22 35.86 
3 | 3-18 - 123 38.18 
4 4.36 85 24 40.56 
| 5 5-60 | 25 , 43-00- | 
6. 6.90 | 26 45-50 
7 | 8.26 | 27 | 48.06 
8 | 968. 28 | 50.68 
[11.16 3 629 53-36 
10 12.70 : | j 30 56.10 


| The Uſe of Table II. 


In the preceding Table, in the Column unde 
the word Tears, are ſet down every Year fuc- 
ceſſively, from 1 to 30, and the Number in the 
Table placed againſt ' each Year, is the Amount 
of 1 J. Annuity, in Pounds and Decimal Parts of 
3 Pound, being forborn fo many Years as it 5 
1 placed 


ſuc- 
th 


of 


Iced 
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placed againſt. The Ufe of it will plainly appear 


by the ſolving of one or two Queſtions, viz. - 
There is an Annuity of 134 J. 10 5. 64. all for- 
born to the end of four Years; 1 demand how 


much is due to the Creditor at the end of the ſaid 


Term, Simple Intereſt being allowed after the rate 
of 6 per Cent. per Annum? Facit 586 J. 105. 7 d. 

To anſwer this Queſtion, firſt, 1 look for four 
Years in the Column of Years, and the Number 
2gainſt it is 4.36, which is the Amount of 1 J. An. 


| nuiy for four Years; therefore having turned the 


15. 6d. (in the given Annuliy) into a Decimal, 


(which is .525) I ſay, by the Rule of Three, thus, 


. J. +. fo 
1 : 436 : 14.525 : 386 529 
430 


807150 


403575 
3538. 00 


_—_— 


| 586.52 900 


Thus, by the Work, I find the Anſwer to be 
586.529 J. the Value of which Decimal, by the 
brief way of valuing a Decimal, laid down in the 
Fourth Rule of the Second Chapter, I find to be 
580 J. 10s. 7 dl. c 5 
And it is plain, that in ſolving Queitions by this 
Table, that (the firſt Number in the Rule of Three 
being Unit) if you multiply the given Annuity by 


the proper Tabular Number, that then the Product 


will be the Anſwer. 
: 1 4 ; Example. 


1 
We 
7 


N 2 
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Example 2. 


What is the Amount of an Annuity of 150], 
IO J. being forborn to the end of 7 Years, allow. 
ing Simple Intereſt, after the rate of 6 per Cent. pe- 
Annum ? Anſwer, 1243 J. 02 3. 07 5 d. fere. 


The given Annuity is . 1505 
The Tabulai Number for 7 Years is 8.26 


LD — — 


Facit 1243. I 30 


XI. When an Annuity or yearly Income, for: 
certain Number of Years to come, is to be fold for 
ready Money, and the Seller is to 

The Rebate of allow the Buyer Rebate at Simple 
Annuities at Intereſt for his preſent Payment; 
Simple Intreſt. then in this caſe the Buyer ought to 
pay ſo much preſent Money for 


each yearly Payment, as being put out at Simple 


Intereft for ſo many Years as it is rebated for, It 
would then amount to one yearly Payment; and 
the Sum of all thoſe preſent Worths will be the 
preſent Worth of the Annuity required, the Rule 
will appear very plain by the following Example. 
There is an Annuity or Leaſe 'of 100 J. per An- 
num, to coi:tinue 6 Years yet to come, to be fold for 


ready Money, the Seller being to allow the Buyer 


Rebate at 6 per Cent. per Annum, Simple Intereſt; 
now I deſire to know how much preſent Money will 
buy out the ſaid Leaſe, Facit 149 J. 09s, 04 17 


: 


It is evident, that if we find out the 


Chap. 1 2. 


Simple Intereſt. 153 ' 


Worth of 100 J. due at the end of the firſt Year, 
and allo the preſent Worth of 100 J. due at the 
end of the ſecond Year, and the preſent Worth of 
100 J. due at the end of the third Year, and like- 


wiſe the preſent Worth of 100 J. due at the end 


of the fourth, fifth, and ſixth Years, and add all 


theſe preſent Worths together, their Sum will be 


the preſent Worth of the given Annuity 3 which 
ſeveral preſent Worths are found out according to 
the Ninth Rule, by the ſeveral Proportions follows 
ing, VIZ. | 1 1 8 As 


Years. l. 


J. I. 
1 106 : 100 100 : 94.339622 
2 11 100 100 89.285714 
3 118 : 100 : ; 100 8470096. 
4 124 100 :: 100 : 80.645169 
5 130 100 :: 100: 76.923076 
6 136 100 100 73.528411 


4. 


. 
o 


— —¼ 


499.468754 


The preſent Worth of the ſaid 8 
—_— N 


So that you ſee by the foregoing Proportions, 
the preſent Worth of 100 J. per Annam, to con- 
tinue 6 Vears, allowing Rebate at 6 per Cent. per 
Annum, Simple Intereit, is 499.468754 J. 2499 J. 
9 5,—04 = d. = „ 

Upon the foregoing Eleventh Rule is grounded 
the Conſtruction and Calcula 
tion of the following Table, The Conſtruftion of 
which ſheweth the preſent the third Table. 


Worth of 1 J. Annuity to con- 
tinue any Number of Years under 31, Simple Inter- 
elt being computed after the rate of 6 per Cent. per 


vt; | * Aunum, 


1 
| 
| 
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Anm; the firſt Number in the Table is. 943 356, 
which is the preſent Worth of 1 J. due at the end 
of a Vear to come; the ſecond Number in the Ta- 
ble is 1.836253, which is the Sum of the preſent 
Worths of 1 J. due at the end of two Years to come, 
and if one /. due at the end of one Year to come 
added together; and the third Number in the Ta- 
ble is 2.683710, which is the Sum of the preſent 
Worths of 1 J. due at the end of three, two, and 
one Years to come. After the lame Method is the 
whole Table calculated. 

But the Numbers in the ſaid Table way more 
eaſily be found out thus, viz. look in the firſt Ta- 


E - de: 400 let the firſt Number of that be the fuſ 


Number of this third Table; and Jet the Sum of 
the tirtt Nan ber in this, and the ſecond N amber 


min that, be the ſecond Number in this Table; aud 
n the third Number in this Lable take the Sum 


of the ſecond in this, ard the teid it: that Ta- 
ble, and in this man er you may procecd ull you 
have compoſcd the whole Falte. 
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| | TABLE m. 
4 Which ſheweth 11 
12 
13 


| 


8.251334 
| 8.832729 
9.394526 - | 
| 9.938004. E 
10.4643 19 | 


che preſent Worth 
of 1 J. Annuity to. 
continue any Num- 14 
ber of Years under 1 5 


31, Simple Intereſt | 16 | 10.974523 


I being computed al 17 11.469572 | 4 
| 6 per Cent. per An. 1811.950341 2 
1 11 12.437630 
: 120 12.892175 
11 943396 2113.334652 | 
2 | 1.836253 122 13.765686 7 
32·6837¹⁰ 23114.175524 
43.490161 2414.585360 
1514259391 25 | 14-985 360 
6164.094685 2615.375985 | 
_ 7] 5-698900 27 | 15-757664 
$| 6.374575 28 | 16.120798 | 
9] 7.023925 2916.485761 
1212848928 28188224 


The Uſe of Table Ill. 


In the foregoing third Table, in the leſc hand 
column under the Title of Years, are expreſſed 
all the Integral Numbers, from one to 30, which 
ſignify ſo many Years, and the Numbers in the 
right hand Column which are placed apainſt 
the Number of Years are Pounds, and Doe 
6d | f 
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Parts of a Pound Sterling; and every one of them 
are the preſent Worth of 1 J. Annuity to continue 
ſo many Vears to come as are placed againſt them in 
the Column of Vears, Rebate being allowed at Sim- 
ple Intereſt, 6 per Cent. per Annu. 1 
As, ſuppoſe there were a Leaſe of 20 Shillings 
per Annum, to continue 6 Years, to be ſold for 
preſent Money, allowing the Buyer Rebate at 6 per 
Cent. per Annum, Sim ple Intereſt; I defire to know 
how much is its preſent Worth. To anſwer this, I 
look in che Column of Years for 6, and in the 
next Column on the right hand, juſt againſt 6, you 
| have 4.994685 1 4 J. — 19 f. — 10 ; d. which is 
the Anſwer to the Queſtion. And by the help of 
this Table may the preſent Worth of any Annuity, 
to continue any Number of Ycars under 31, be 
found out, allowing Rebate at 6 per Cent. per Au- 
num, Simple Intereſt, by one Single Rule of Three 
Direct, according to the maimer of ſolving the fol- 
lowing Queſtion, viz. EE 


_— . 


There is a Leaſe of 18 Years yet to come, of the 
yearly Value of 130 J. to be ſold for ready Money, 
and the Parchaſer is to be allowed Rebate, after the 
rate of 6 per Cent. per Anuum, Simple Intereſt 3 
now I demand how much. is the preſent Worth of 
this Leaſe. Facit 1553 J. 105. 10 & d. 

Firſt I look in the Table for 18 Ycars, and over 
againſt it on the right hand I find 11.9503 47, which 
is the preſent Worth of 1 J. Annuity to continue 18 
Years, Oc. therefore by the Rule of Three Direct, 
ES . i 1941195 1 J. 


5 
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J. J. 8 | 
I : 11.950341 :: 130 : 1553.544330 
130 Cr | 
. | 
358510230 
11950341 | 
— . 1. . 


1553.544330 21553 1010 3. 


So that by the Work you find the Anſwer to be 
1593-544 J. Cc. or 153 J. 10 s. 10} d. very 
near, which ſaid Anſwer js nothing elſe but the 
Product of the Tabular Number (11.950341 l.) 
multiplied by the given Annuity (130 J.) For it 
is evident, that if the preſent Worth of 1 J. An- 
nuity to continue 18 Years be 11.950341 J. then 
the preſent Worth of 130 J. per Amum, to con- 
tinue the ſame Number of Years (and Rebate be- 
Ing allowed at the ſame rate per Cent. per Annum, 
for the one as for the other) muſt be 130 times 
as much. But when Rebate is to be allowed after 
any other rate than 6 per Cent. per Annum, then 
the foregoing Table will not at all be uſeful, but 


7 you muſt have recburſe to a Table calculated for 
33 the ſame Rate of Intereſt, which you may eaſily 
5 perform at leiſure by the foregoing Rules. 
= E 2. 
a What Annuity to continue Eighteen Years will 
ir 1553.544330 purchaſe, allowing the Buyer Simple 


Hh Intereſt at 6 per Cent. per Annum ? Facit 130 J. 


This 
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This Queſtion is but the Converſe of the for- 
mer, and may be thus reſolved, viz. take the Ta- 
bular Number, correſponding to 18 Years, which 
is 11.950341, by which divide the given Purchaſe- 
Money, and the Quotient will give you the Annui- 
ty that it will purchaſe, viz. 


1 „ 
11.950341) 1553.54433 (130 


So that by the Work J find it will purchaſe an 
Annuity of 130 J. to continue 18 V ears. 
The reaſon of the Work is plain, for if the Ta- 
bular Number, correſpondent to 18 Years, be the 
preſent Worth of 1 J. Annuity, to continue 18 Yeats 
to come, then it is certain that ſo much Money as 
is expreſſed by that Tabular Number, will purchaſe 
an Annuity of 1 J. to continue 18 Years; and con- 
ſequently we may find by the help of the ſaid Ta- 
ble what Annuity any other Sum of Money will 
purchaſe to continue any Number of Years not ex- 
ceeding 30, by a ſingle Rule of Three Direct, as 


in the laſi Queſtion, the Proportion is as followeth, 
vi⁊. 


ht i . L 
11.950341 : 1 1553.54433- : 130 


And it is no more in effect than a Sum in Di- 
viſion, fer the ſecond Number (being 1) neither 
miiltiplieth nor divideth. ec. VVV 

By what hath been ſad, concerning the Ule of 
the foregoing Table, you may perceive that the 
preſent Worth of an Annuity is found out by Mul- 
tiplication 3 and to know what Annuity any Sum 
will purchaſe, js performed by Divilion. 


I might 
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I might have made Tables for other Rates of 
Intereſt, but Simple Intereſt being ſeldom allow- 
ed in the Parchating or Valuing of Leaſes and 
Annuities, they being generally purchaſed at Com- 
pound Intereſt, or Intereſt upon Intereſt, makes 
me forbear, and indeed at Simple Intereſt a Leaſe 
is over-valued. OY, Os 
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CHAP. XIIL 
Compound Intereſt. 


1. HAT hath been ſaid in the laſt Chap- 
ter, I judge ſufficient for the under- 
ſtanding of the Nature and Uſe of Simple Inter- y 
eſt; and that being well underſtood, the Nature 
of Compound Intereſt will not ſeem difficult to 
the ſtudious Learner: And the better he is ac- 
quainted with the Nature of Simple Intereſt, ſo 
much the eafier will he come to the Knowledge 
of the Nature and Uſe of Compound Intereſt. 


e 1 


II. Compound Intereſt is, when a Sum of Mo- 
ney is put out to Intereſt, and the Intereſt there- 
of becoming due is ſtill continued in the hands df 
the Debtor, ſo as to become part of the Princi- 
pal, Intereſt being reckoned for it from the Time 
it becometh due, for which reaſon it is called l- 
tereſt upon Intereſt: And as Simple Intereſt in 
creaſeth by a Series of Arithmetical Proportion 
als continued, fo doth Compound Intereſt in 
creaſe by a Rank or Series of continual Geome- 
trical Proportionals; for when a Sum of Mv 
ncy is put out to Intereſt at any rate per Cem. 
per Annum, (as ſuppoſe 100 J. to be put out co 
receive at the end of one Year 6 J. for its Inter- 
eſt) it is evident, that if the Intereſt (being 6/.) 
be continued in the hands of the Debtor, there 


will be at the end of the ſecond Year the Incrtaſe th 
| | | 0 
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of 106 J. which is 112.36 J. and at the third *'? 
Year's end there will be the Increaſe of 112.36 J. 
ſo that every Nuraber proceedeth from that go- 
ing before it, after the ſame rate - or reaſon as 
100 proceedeth from 100, as you ſee following, 


100: 106 :: 106 · 11236 
100 2 106 : 112.36 ä 1191016 
10 : 106 : 119.1016 : 126.2476696 


* 

8 So that by the Augmentation of 100 J. in four 
8 Tears you have this Rank of Geometrical Propor- 
© IF tionals continued, wiz. 100, 106, 112.36, 119. 
« 1016, and 126.247696, which is in Number 5, 


0 viz, more by one than is the Number of Years, the 
f alt of which is the Amount of 100 J. at 6 per Cent. 
br four Years, reckoning Compound Intereſt, or In- 
tereſt upon Intereſt ; and each of theſe Proportionals 
proceedeth from that going before it, as 106 pro- 
” I ccedeth from 100, that is to ſay, every of the faid 
0 Proportionals is in ſuch proportion to that which go- 
; eth before it, as 106 is to 100, or 100 is to 106, 
A ſo is any one of them, to that which followeth it; or 
if you take any three of them which are placed toge- 


w. (cher, there is this proportion between them, wiz. as 

a. dhe firſt of thoſe three is to the ſecond, ſo is the ſe- 

ond to the third, and the third to the fourth, and 

0 the fourth to the fifth, and the fifth to the fixth, &c. 

is WI hence it is evident, that they have amongſtthem- 

4 ſelves this following Qualification, viz. that the 

© I $4vare of any one of them is equal to the Rectangle, * 
or Product, made by that which is placed immedi- 


1) ately before it, and that immediately after it, and 
the fame would it be if there were never ſo many 
Terms, and is a peculiar Property of all Numbers 


that are Geometrical Proportionals continued. 5 
q 5 M III. The 


III. The Intereſt of 100 J. for a Year being 
known, the Compound Intereſt of any other um 
for any Number of Years may be likewiſe found 
out by fo many ſingle Rules of Three, as there arc 
given Years; for, Wh _ 


As 100 J. is to its Increaſe for one Year, (6 
is any other Sum to its Increaſe for the ſame 
Time; and fo is the firſt Year's Increaſe to the 
ſecond, and the ſecond Year's Increaſe to the 
third, and fo is the third Year's Increafe to the 
fourth, Go. | 


Example. 


Let it be required to find how much 350 / 
will be increaſed to, being put to Intereſt at 6 
per Cent. per Annum, Compound Intereſt, for 5 
Years? Anſwer, 468 J. 7 s. 42d. fere. See the 
following Work. 


— 
J. 4. 957 2393.26 
100: 106 : : 393.26 416.8556 


416.8556 : 441.8669 36 
- 441.867936 : 468.37895219 


Whereby you ſee that 350 J. being put out t2 
Intereſt after the rate of 6 per Cent. will at the firli 
| Year's end be increaſed to 371 J. and 371 J. being 
put out for the ſecond Year, will be increaſed t 
393.26 J. and 393.26 J. being made a Principal, 
| ar 

fo 


— 4 


and put out at the fame rate for the third Year» 
will at the end thereof be increaſed to 416.85 56 J. 
and at the end of 5 Years it will be incresſed 
to 468.37895216 J. 

And upon the aforeſaid Grounds is calculated 
the following Table I. whoſe Conſtruction and 
Uſe immediately IDE the ſame, 


. 
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The Conſtruction of the foregoing 
Table l. : 


By the third Rule foregoing it is evident that 


the Intercft of 100 J. for a Year being known, the 
Compound Intereſt for any other Sum may be 


found out for any Number of Years 3 according to 


which Rule all the Numbers in the ſaid Table are 
found out, being the Amount of 1 J. at Compound 
Interelt for any Number of Years, not exceeding 
30, being put out at any of theſe Rates, wiz. 5, 
6, 7, 8, 9, Or 10 per Cent. per Aunum which 
— are found out by the Rule of Proportion, 
A | WY = N 


$ 5 1.05 0 

5 „ : 1.1025 

18 0 , m 8 1.1025 255 1.157625 
1.157625 Þ 1.,21550925 


By which means the four firſt Nambers in the 
ſecond Column of the Table (bcing placed under 
the Number 5) are found, and by a Continuati- 
on of the fame Optration are all the reſt of the 
Numbers in that Column found out; which zs 
indecd nothing elſe but a continual Multiplica- 
tion of the tirſt Number, (wiz. 105) into it 
ſelf 29 times, and ſo the laſt Number in that 
Column is the thirtieth Power of 1.05, and the 
ſame Column may be continued to any other 
Number of Vears at pleaſure above 305 the Num- 
bers in this Column being the Intereſt of 1 J. at 
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Zac Cent. per Annum, Compound Intereſt for zo 
ears. i f | | 
The Numbers in the third Column under the 
Figure 6, are the Increaſe of 1 J. at 6 per Cent. 
ner Aunum, Compound Intereſt for 30 Years, and 
are found out by multiplying 1.06 into it ſelf 29 
times, according to the Rule ot continual Multi- 
plication. The like is to be underſtcod of all the 


reit. 


The Uſe of the foregoing J. able. 


In the firſt Column of the Table under the Ti- 
tle Tears, are expreſſed the Number of Years from 
1 to 3O, and in the ſecond Column, under Figure 5, 
and againſt every reſpective Year are expreſſed the 
Increaſe of 1 J. being put out at 5 per Cent. per 
Anm, Compound Intereſt, 

In the third Column under the Number 6, is 
expreſſed the yearly Increaſe of 1 J. being put out 
at 6 per Cent. per Annum, Compound Interelt ; 
= and ſo in the 4th, 5th, 6th, and 7th Columns, are 

the yearly Amounts of 1 J. at 7, 8, 9, and 10 per 
Cent, per Annum, Compound Intercſ. 
he All which Numbers in the ſaid Table arc Mul- 


nts af ent OR I. en 


er tipliers, for the producing of the Amount or In- 

1. creaſe of any other Sum, being put out at Com- 
he pound Intereſt, at any rate of Intereſt, and for 
* any Number of Years therein expreſſed, as will ap- 

p pear by the following Examples. 

lat 8 72 | 

e | Example 1. | 

"7 I demand the full Amount of 365 /. being put 

jo to Intereſt for 9 Years, Intereſt being computed 


M 4 / after 


i 
: 
j 
j 


OO OO» 0 its © AAS ut re — 


per Annum, Compound Intereſt, it will then be 
increaſed to 616.65655, which is i 137 


Interelt ? Facit 3554. oꝙ Ol d. 
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after the rate of 6 per Cent. per Annum, Com. 


pound Intereſt? Facit 616 J. 13s. 10 f d. [ 

Here, becauſe the Sum propoſed is put out at { 
i er Cent. and for 9 Years, I look in the Column | 

6 per Cent. which is the third Column of the 
Table under rhe Figure 6, and juſt againſt 9 in the 
Column of Years, I find 1.68947, which is the In- 
creaſe of 1 J. being forborn the ſame Time, and it 
the fame rate of Intereſt z wherefore by the Rut 
of Three I fay, 


. 85 e 
1 : 168947 : 365 : 61665655 


$44735 
. 
A . 


616. 65655 | 


So that by the Work 1 end er if the Sam of 
365 J. be all forborn to the end of 9 Vears, and 
Intereſt be computed for the ſame at 6 per Cort. 


013 d. 
Example 2. f 
What will 128 7.— 16 5,—08 d. 6 1 


to, the utmoſt Improvement thereof being made 
for 15 Years, at 7 per Cent. per Annum, Compound 


b 
f 
\ 
d 
0 
b 
tl 
b 
[ 


Firſt ti 


"'” CY TY oa 727 


. 
e 


nd 


Ii. 


to the aforeſaid Amount, that Sum will be the An- 
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Firſt turn the 16s. 8 d. into the Decimal of a 
Pound by the Second Rule of the Second Chapter 
foregoing, and you will find it to be .8333, fo that 
the given Sum is 128.8333, Cc. 
Now to anſwer this Quettion, I look into the 
foregoing Table, and in the Column of 7 per Cent. 


and juſt againſt 15 Years I find 2.75903, which is 


the uttermoſt Increaſe of 1 J. for 15 Years at 7 
Cent. Compound Intereſt, by which if you multi- 
ply the given Sum, the Product will be the Anſwer 
to the Queſtion, as by the following Work will 
plainly appear. L. — 


1% 1 3.703 : 128833 
2.75903 
3864999 4 
115949970 | 
6441665 b 
9018331 N 
2576666 


355454939699 


: By the foregoing Work the Anſwer is found to 


be 355.4549, Ge. 355 109 01 4. 

But it any Sum be put out at Compound Intereſt 
ſor Months, or Days over and above the given 
Number of Years, then the Work will be ſomewhat 
different from the former; the firſt you muſt find 
out the Amount of the given Sum for the given 
Number of Years ; and then by the Eighth Rule of 
the foregoing Chapter, find out the Intereſt of that 
Amount for the odd Time, being either Months or 
Days under a Year 3 and that Intereſt being added 


{wer 


{ 
| 
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IV. When a Sum of Money due at the end o 

| any Number of Years tc come 
Of Rebate or Diſ- is to be ſatisfied with preſent 
count at Compound Money, allowing Rebate 2 
Intereſt. Compound Intereſt, there mut 

be found a Rank or Series d 
continual Proportionals, more in Number by one 
than the Number of Years for which the Dil 
count is propoſed, of which Rank or Series of Pro- 
portionals, the Sum to be ſatisfied by preſcnt Pay: 
ment muſt be the firſt, and the ſecond muſt de- 
creaſe from that after the Rate or Proportion 2 


100 decreaſeth from the Sum of 100 added to 


its Intereſt for one Year, after the rate of Inter- 
eſt propounded 3 that is to ſay, as 100 proceed. 


eth from 106, or 108, if the Intereſt be 6 or 6 
per Cent, and after the ſame rate or reaſon mull 


the third decreaſe from the ſecond, and the fourth 


from the third, & . | 


When a Quettion is ſtated for the Rebate of Ma- 
ney at Compound Intereſt, it is ſolvable by s 
many ſingle Rules of Three, as the Number «& 
Years for which the Sum propoſed is to be rebated; 
and it is nothing, elle but the Inverſe of the third 
Rule of this Chapter, as may be proved by the 


working of the following Queſtion, taken out cf 


the ſaid Rule, where it is proved that 350 J. be 
ing forborn in the Debtor's hands for 5 Years at 
6 per Cent. Compound Intereſt, it will then bc 
increaſed to 468.3 80012165 now let the faid Que 
ſtion be inverted thus, viz. a | 

There is a Sum of Money, wiz. 4.68.38001216 
due at the end of 5 Years to come; now 1 

0 


{wer to the Queſtion: This is lo obvious that 1 
needeth no Example. . 
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how much preſent Money will ſatisfy the ſaid 
Debt, Rebate being allowed after the rate of 6 
per Cent. per Annum, Compound Intereſt ? 

Firſt I fay, as 106 is to 100, fo is the Sum 
due at the end of 5 Years, viz. 468.3800 1216, to 
4461.867936, Which is the Sum due at the fourth 
Tears end; and fo is the Sum due at the fourth 
Years's end, to the Sum due at the third Year's 
end, &'c. as by the Work appeareth. | 


468,38001216 : 441.$67936 
J441-867936 416.8556 


106 : 100 : 3Y416.8556 : 393-26 
. W 
37 : 350. 


So that by the foregoing Work you ſee that if 
468.38001216 J. be due at the end of 5 Years to 
come, and is to be ſatisfied by the Payment of 
preſent Money, Rebate being allowed at 6 per 
Cent. per Annum, Compound Intereſt, 350 J. is the 
Sum required. Df FE | 
And upon this Rule is grounded the Calcula- 
tion of the following Table, which ſneweth what 


7 J. due at the end of 5 any Number of Vears to 


come, not exceeding 30, is worth in preſent Mo- 
ney, Rebate being reckoned at any of theſe Rates, 
Viz. 5, 6, 7, 8, 9, or 10 per Cent. per Annum, 
Compound Intereſt. 
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he Conſtruction of the foregoing 


Table, 


By the Fourth Rule of this Chapter is plainly 
ſhewn the manner of finding the preſent Worth 
of any Sum cf Money due at the end of any Num 
ber of Years to come, Rebate being computed at 
Compound Intereſt; and after the ſame manner 
are all the Numbers in the forggoing Table found, 
as you may {ce by the following Example, where 
the four firſt Numbers in the third Column are 
methodically found out by the Rule, that being the 
Column of Rebate at 6 per Cent. per Annum. 


1106: 100: : 1: 943396226415, & c. 

2 | 106 : 100: : 9433962264 : 88999644, &c. 
3 | 106 : 100 : : 88999644 : .83961928, C&c. 

4 | 106. : 100 : : 83961928 : .79209460, Cc. 


* 


So that by the foregoing Proportions, I fay fir, 
if 106 J. be decreaſed to 100 J. what will 1 J. be de 


creaſed to? Anſwer, to .94339 l. &c. 18 5. 1054. 


the tive firſt Figures thereof being the firſt Num- 
ber in the third Column of the foregoing Table; 
and it ſheweth that the preſent Worth of 1 J. due 
at tlie end of one Year to come, Rebate being al: 
lowed at 6 per Cent. is. 94339 l. 18 5. 105d. 
| Secondly, I fay by the Rule of Three, if 106 J. 
be decreaſed to 100 J. what will .94339, c. be 
decreaied to? The Anſwer is, . 88999, Cc. 174. 


oꝙ + d. fore And this is the ſecond Number in . 
thir 
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third Column of the ſaid Table, and is placed 
againſt 2 Years in the firſt Column, and ſheweth the 


preſent Worth of 1 J. due at the end of 2 Years to 


come, Rebate being allowed after the rate of 6 per 


Cent. per Annum, Compound Intereſt, 

And after the fame manner are all the reſt of 
the Numbers in the ſaid Column of 6 per Cent. 
found out, and alſo all the other Decimal Fra- 
Rions in the ſecond, fourth, fifth, ſixth, “c. Co- 
lumns, ſhewing the Rebate of 1 J. for any Number 
of Years not exceeding 30, at 5, 7, 8, 9, and 10 
per Cent. (mutatis mutandis.) 


The Uſe of the foregoing Table II. 


The firſt Column is the Number of Years for 
the Rebate of 1 J. and the Numbers in the reſt 
of the Columns are Decimal Fractions, ſhewing 
the preſent Worth of 1 J. due at the end of fo 


| many Years to come, as they are placed againſt 


in the Column of Years, Rebate being allowed 
at the ſame rate of Intereſt under which they 
are placed, the Figures 5, 6, 7, 8, 9, and 10, 
placed at the top, denoting the ſame. An Ex- 
ample or two will make its Uſe more plain. 


Example 1. 


demand how much preſent Money will ſatis- 
ly a Debt of 684 /. due at the end of 6 Years to 
come, allowing Rebate after the rate of 8 per 
Cent. per Annum, Compound Intereſt ? To anſwer 
this Queſtion, look in the Column of 8 per Cent. 
and againſt 6 Years I find this Number, viz. 63017, 
which ſheweth, that if 1 J. be die at the end of 

| | 6 Years 
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6 Years to come, its preſent Worth is .63017 J. Re. 
bate being allowed after the rate of 8 per Cent. r 
Annum, Compound Intereſt. W 
Therefore 1 ſay by the Rule of Three, if 1 J. be 
decreaſed to. 63017 I. what will 684 J. be decreaſed 
to at that rate? Facit 43 1.03628 J. 431 J. oo,,, 
8 d. as by the Work appearetn. | F 


. l. J. J. ; 

x : 63017 : 634 : 431.0328 

684 : 
252068 

504136 

378102 


43 1.03628 Facit 43 1 J. 00s. 8 f d. fere 


So that you ſee the Sum propoſed being mult- 
plied by the proper Tabular Number, produceth the 
Anſwer to the Queſtion, for the Number 1, whict 
is here the firſt Number in the Rule of Three, doth 
not either multiply or divide, and therefore the Al. 
{wer is found out by the Multiplication only. Ob- 

| ſerve the Work of the next Example. 


Example. 


What is the preſent Worth of 164 J. 15 s. due i 
the end of 9 Years to come, allowing Rebate, af 
the rate of 6 per Cent. per Annum, Compound In 
,, v 

Look in the Table aforeſaid, in the Column a 
6 per Cent. and againft 9 in the Column of Tea 

you will find this Number, wiz. .59189, which 5 


the prefent Worth of 1 J. due at the end of 9 
Years 
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Years to come, and is the proper Multiplyar for 


finding the Anſwer to > his Queſtion, as by the 
Work. 


| I 7 E e 
: 59189 :: 16475 975138775 
16475 


« . 
1 


295945 
414323 
236756 
355134. 
59189 


97-5138775 


The Anſwer found by the foregoing Operati- 
oni 97.518775 97 L—10 5.—03 f. 
But if che given Time for the Rebate of any 
u. Noam conſiſteth of odd Months or Days, beſides 


vi Years, then in ſuch Caſe, the Rebate (at the gi- 
jo" ren Rate of Intereſt } for the odd Time muſt be 
ot Found by the sch Rule of the 12th Chap. forego- 


ing) for the given Sum, and then the preſent 
Worth of the given Sum thus decreaſed, muſt: be 
ſound for the number of Years, 25 in the tw O lat 


Examples. 


bY Row 3. 


afiet 


| In- 


There is. Sac 10. . os + at the 1 of ia 
leary, and three Months to come, what is its 
. Worth, Rebate being allowed at the Rate 
| amt. qur dinniene;: e e 

„ 2 8 10 073 LOW 1 | 


Firſt 


n of 
Tea 
ich 5 


N 


ws --: Compound Intereſt, . Chap. Ti 
Firſt, I find the decreaſe of 540.5 J. for Monts Ml if 


thus, viz. 


| 2 

mon. l. mon. l. i 
VVV 2 
le 


do chat I find the Int. of 100 J. for 3 Mont iſ « 
at 7 per Cent. to be 1.75 l. which added to 100. J . 
makes 10175, then to find the decreaſe of 640.;!. N re 


for 3 Months: I ſay, OY fa 
- | th 

J. J. A | J. ſe 
101,75 : 100 :: 640.5 : 629.484 pe 

0 


So that I find by the laſt Proportion, that if t ¶ lo 
the end of 6 Years 3 Months, there was due 
640.5 J. yet at the end of 6 Years there will be 
due but 629-484 J. whoſe preſent worth by tte 
foregoing directions will be found to be 4191.—9:. 


ow, 
l J. "$ J. ä 1 
1: 66634 : : 629.484. : 419.450 &c. 2419-9 ſu 


Read the gth Rule of the Twelfth Chapter I is 
foregoing, and you will eafily underſtand the 
method here uſed for ſolving Queſtions of this I fie 
nature. CO 


V. Queſtions in Rebate at Compound Inter 
may be reſolved by the: Firſt Table of hs 
Chapter, which ſheweth-the increaſe of 1 l. 4 
Compound Intereſt, Occ But 4s in the ſecond 
IJ able you 'make the Tabular Numbers multiply 
ars to find out the preſent worth of a Sum; r 

mi! 7 


2 
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sit you would find out the preſent worth of a 
cum by the firſt Table, you muſt then make thoſe 
Tabular Numbers Diviſors ; the Reaſon whereof 
is plain, for the firſt Table ſheweth the increaſe 
of 1 J. for 30 Years, &c. But they may likewiſe 
ſerve to ſhew what ſum of Money due at the 
hs end of any number of Years to come under 31 
| Wl (allowing Rebate according to the rates of Inte- 
(1. WW reſt therein mentioned) x /. preſent Money will 
ſatisfie. Now to reſolve Queſtions in Rebate by 
this Table, look in the Column of the propo- 
ſed Intereſt or Rebate, and againſt the pro- 
poſed number of Years is the Tabular Number for 
your Work, which mult be according to the fol- 
lowing Proportion, wiz. 


be WW As the Tabular Number ſo found, 

the OE Fans . 

-9: do is the Sum propoſed to be Rebated, 
To its preſent worth. c 


„Io make this a little more plain, I ſhall an- 
—9ſwer the firſt Queſtion in the Uſe of the ſecond 
Table, by the help of the firſt Table only, which 

pter is as followeth, viz. 

I demand how much preſent Money will ſatis- 
he a Debt of 684 J. due at the end of 6 Years to 
come, allowing Rebate after the rate of 8 per Cent. 
jer Annum, Compound Intereſt ? 


erll W Look in Table 1. in the Column of 8 per Cent. 
tho ud againſt 6 Years you will find this Number, 
. A viz. 1.58687, therefore the Proportion is as fol- 
con loweth. | 


N 2 1.586871. 
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J. J. J. . 
1.586879 : 1: : 684 3: 431.03719 


So that by this proportion the Anſwer 1 
431.0 3719 J. 2431 1. —00—085d. very near to t 
the anſwer before found by the ſecond Table of ff 


VI. When an Annuity is in arrear, and it is re- te 
quired to know its utmoſt ll ? 
The manner of valu- improvement, accounting fi 
ing Annuities that are Intereſt upon Intereſt for il © 
in Arrears. each particular ſum from the 
9 8 Time it becomes due, to 
the end of the given Term of Years. The man- at 
ner how to Work ſuch Queſtions will be apparent | re 
by the working of the following Queſtion, viz. Il fi 
There is an Annuity of 150 J. to continue to tt 
the end of five Years, and the utmoſt improve- A 
ment thereof to be made after the rate of 6 per 
Cent. per Annum, Compound Intereſt ; now I de. 
mand how much will then be due to the Cre- 
ditor ? 


It is evident that there muſt be found out, ficlt 
the amount of 150 J. for one Year, wiz. that 
which is due at the end of the fourth Year, it ly- 
ing in the Debtors hands all the fifth Year. 


_ Secondly, There muſt be accounted: the im- 
provement of 150 J. for 2 Years, viz. that which 
is. due at the end of the third Year, it lying 
5 the Debtors Hands the fourth, and fifth 
4 Gals. 


Thicd!y, 
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Thirdly, There muſt be accounted the im- 
rovement of 150 J. for 3 Years, viz, that which 
is due at the end of the ſecond Year, it lying in 
the Hands of the Debtor the third, fourth, and 

fifth Years. EY 


And in the fourth Place there muſt be accoun- 
„ed the utmoſt Improvement of 150 J. for four 
Tears, viz. that which is due at the end of the 
og I firſt Year, it lying in the Debtors Hands the ſe- 
r cond, third, fourth, and fifth Years, 


to And beſides there muſt be accounted 150 J. due 
n- at the end of the fifth Year, no Intereſt being 
nt if reckoned for that, becauſe it becometh not due 
. till the expiration of the laſt Year, and then 
the Sum of all theſe is the utmoſt amount of that 
Annuity, 


The ſolving of Queſtions concerning Annut- 
[ties at Compound Intereſt, will not be any 
thing different in their Operation, from the 
manner of ſolving a Queſtion concerning a ſin- 
ge Sum of Money put out for Years at Com- 
pound Intereſt, by the third Rule before-go- 
ng. As ſuppoſe that inſtead of an Annuity of 
Jo. there was a ſingle Sum of 150 l. put out for 
4 Years at Compound Intereſt, at 6 per Cent. 
#hat would be its utmoſt improvement at the end 
the ſaid Term? 


Here you will eaſily erceive that in ſolving 
ic one, the other is alſo ſolved, ' 


- MN 3 See 
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See the Work according to the ore going third 
_ Rule, 


DO 


C759 159 
A J. 159 2 168.4 
100 „ 106] 3 <165:54 © FMS 
178.6524. - © 189 361544 
9 x50 


t 
— t 
845-5 $3944 . 


Now if the foregoing proportions be well con. a 


ſidered, you will find that | e 
p. 

The ſum due at the end of) J. re 
the fifch year, being that years 150 1 
— Ret, 1 
5 

And 150 J. due at the end of the) 7. b 
fourth 2 will at the fifth yearsp1 9 7 
end be encreaſed to — th 
And 150 /. due at the end of the) I. ce 
third year, will at the end of the thas #4 th 
fifth year be increaſed to re 


years end, will at the fifth years p 178.6524 


And 150 1. due at the 5 . 
end be increaſed to — 


And 1501. 108 at the firſt) 7. 
years end, will at the fifth years} 189. 371544 
end be increaſed 19 — 80 


The ſum of all theſe bein 


8 
due at the five years end is . 845. 153944 95 


n- 
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So that if an Annuity of 150 J. be all forborn 
to the end of five years, and it be improved to the 
utmoſt after the rate of 6 per Cent. per Annum, 
Compound Intereſt, it will then be increaſed to 
the ſum of 845.55 3944845 J. 11 5. 04 d. 


Now if the particular numbers in finding out 
the augmentation of the ſaid Annuity according 
to the manner before preſcribed, be well viewed, 
and the method in finding them out be well con- 
ſidered, it will appear, that if an Annuity, pay- 
able by yearly payments, be all forborn to the 
end of any number of Years, and the utmoſt im- 
provement thereof be made at Compound Inte- 
reſt, the total then due at the end of the ſaid 
Time, or term of Years, will be the ſum of a 
Series, or Rank of continual proportionals as ma- 
ny in number as the Years of the Annuities for- 
bearance, the firſt being the Annuity, or yearly 
payment it ſelf, and the ſecond proceeding from 
the firſt after the ſame Rate or proportion as 100 J. 
and its Intereſt for a Year added together, pro- 
ceedeth from 100 J. and after the ſame Rate doth 
the third proceed from the ſecond, and the fourth 
from the third, G = 
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The manner of Calculating the 


following Third FABLE. 


And upon this Rule is grounded the Calculz. 
tion of the following Table, which ſheweth what 
x J. Annuity (being forborn to the end of any 
Number of Years to come, not exceeding 30) 
will be increaſed to Compound Intereſt, being 
computed after any of theRates mentioned at the 
head of the Table. 1 If 

But conſidering that as an Annuity increaſeth 
yearly at Compound Intereſt, the Sum due at 

each Years end, is the Sum of a ſeries of conti- 
nual Proportionals equal in Number to the yea 
ly Payments, and that the firſt Number is the 
Annual Payment it ſelf, therefore may a Table 
to ſhew the Annual increaſe of 1 /. Annuity with 


great eaſe be made from the firſt Table, ſhewing I 


the yearly Increaſe of x /. at Compound Interef, 
as will plainly appear by what followeth 
Let us pitch upon making the Column of 6 jr 
Cent. per Annum, in the third Table? Look in 
the ficſt Table, and you will find the Column d 
6 per Cent. to have for its firſt Number 1.06, anc 
the ſecond Number 1.12360, &c. And to mak 
the Column of 6 per Cent. in the third Table pro 
ceed thus, for the firſt Number in the ſaid thir 
Table put 1, or 1.00000, and for the ſecond 
Number in the third Table, take the Sum of thi 
firſt Number in the third Table ( which 6 
1.04900, and the firſt Number in the fi 
Table (Which is 3,96) and chat makes 2,06 fe 
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the ſaid ſecond Number; then add the ſecond |} 
Number in the third Table, to the ſecond in the 
firſt, and their Sum is the third Number in the 
third Table - then add the ſaid third Number to 
the third Number in the firſt Table, and their 
Sum is the fourth Number in the third! Table, &. 
And after this manner proceed ill yon have made 
all the Numbers in the ſaid-Column-of 6 per Cen 
And after the fame Method are the reſt of tl 
Columns made, (the firſt Number in each being 
or 1.00000 mutatis mutandis. - * 1 1. 
But here note, that the Numbers in che ſa | 
firſt Table ought to be continued to thore a 
than are there expreſſed, to prevent the err 
that elſe may be found in the third Table, by 
adding of defective Decimals. The Uſe of the 
oo Table is ſhewn ednet after the — 
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RAT "FABLE III. FF 
ep | Which ſheweth in Pounds and Decimal parts of a Pound the-increaſe or Amount 
2 | of 17. Annuity, to continue any number of Years not exceeding 30, Compound 
= 1 Intereſt being computed at 5, 6, 7, 3, 9 and 10 per Cent. per annum. | 
* 3 e e RP... 8 9: — 
1.00000 | 1.00000 | I.00000 | 1.00000 | I.00000 | 1.00000 
2 2.05000 } 2.060c0 | 2.07000 2.08000 2,09000 2.10000 
13] 3-15250 | 3-18360 | 3.21490 | 3.24640 3.27810 | 3.31000 
14] 4-31012 | 4.37461] 4.43994] 4.50611 | 4:57312 | 4.64100 
|_5{ _5-$2562 | _5-63709|-: :75073 | 586660 | $.0847T | 6.10510} 
-|"6 |. 6.80197 | 7531 7.15329 | 7:33592 | 7-52333 1 7.71561 
"1.7 + 8.r4z00 [8.39383 .. 8:65402 | 3.92280] - 9-239644 | 2.48729) 
| 87 9.64910 ! 9.89746 10.25980 | 10.63662 | 11.02847 | I1.43588 
'9 | 1x.02656 | 11.49 731 | 11.97798 | 12.48755 | 13.02103 | 13.57947| 
IO |} 12.57789 3.18922 13.8644 | 14,48656 | 15.19292 | 15.93742| 
[xk | I4:20678 1497764 7 359 | 16.64 548 17. 56029 18.531160 
12 f 15.917712 |.:16.86994-1 1788845 , 18.977 12 | 20.14071 | 21.38428| 
134 17.1298 18.882132. 14064 21.49529 J 22.95 338 | 24.52271 
14 19.579863 21.017506 22.5 5048 | 24.21492 | 26.01918 | 27. 97498 
III. 2876 23.227260 2.12202 l 27.1211 l 29.36091 I 31.222480 


Compound Intereſt. 


Chap. 13. 


* 1 >. ro. 


= — 3 8 e pr PEN 822 — = © - 
tl B 405 1 =" 
D | A Continuation of the precteding Ta LE mi. „ 
3 5. 5 | —.— 7 2 75 5 — 8 a 9. — 10. 
10% 3.65749 25.67252 | 2788805 | 30.32428 | 33.00339 | 35.94972 
17/25.84036 | 28,21287 39.84021 | 33.75022 | 36.97370 | 40.54470 
ne 30.905565 33:45024 | 3745024 | 41.30133] 45.5997 
19139-53900 | 33-75999 | 37:44625 | 41.44626 | 46.01845 | 51.15909 
20123.06595 38-78559 409476196 _45-76196 | 51. 16011 2222422 
21135-71925 | $9-99272 | 4486517 Fo. 42292 | 56.76453 6400249 
22130.5052T | 43.39228 | 49.00573 | 55.45675 | 62.87333 | 71.4027 
23141-43947 45.99582 | 5$3-43614 | 60.89329 |- 69.53193 | 79.5430 4 
2444.50 199 59.81557'| F8-17667 | 66,76475 | 76. 78981 88.49732 7. 
25147-72702 | 486451 | 63:24903 | 73.10593 | 8470089 | 98.3470} ; 
26|51.11345 | 59-I5638 | 68.67646 | 79.9544 | 9332397 | 109.1B176|. 
27154-66912 | 63.70576 | 74-48382 | 87.35076 | 102.72313 | 121.09994| 
28158.40258 | 68.52810 | 80.69769 | 95.33882 | 112.96821 | 134.20993| 
2:0 "have 7 3-63979 | 87.34652 10 3.96593 [12413535 | 148.63092 
30162 84 | 79.05818 | 94-46078 | 113.28321 | 136.30753 | 164.49402] 


be Uſe of the third TABLE. 


The Nakbers 5, 6, 7, 8, 9, 10 at the head of 
E Table are the ſeveral Rates of Intereſt, of 
1001. for a Year, and the Numbers placed in the 
ſeveral Columns under thoſe Numbers, ſhew the 

early Increaſe of x Pound Annuity, at the 

— Rate of Intereſt as it is placed under, and 
for ſo many Years as it is placed againſt in the 
Column of Years on the left hand of the Table; 
and the Uſe of theſe Numbers will be manifeſt by 
he method uſed in FOO the MOR Que. 
= VIZ, A. 7 


There is an Annuity of 24 a —8 6. payable by 


arly Payment; forborn unto the end of Twelve 
as, Now, I demand how much is due at the 
end of the ſaid Term, Compound Intereſt be- 
ing allowed at 6 per Cent. per Annum? Facit 
580 J.—6 s.—6 d. and ſomewhat more as will ap- 
poor by the following . 1 


The increaſe of che ſaid Annuity being pro- 
poſs at 6 per Cent. I look in the Column which 


ath the Number 6 placed . the Head of it, 


d againſt the Number 12 in the Column of 
ears I find the Number 16.86994. which ſheweth 
that if 1 J. Annuity be forborn to the end of 12 
Years,. and there be allowed Compound Intereſt 
at 6 per Cent. it will then be incre2/e4 to 


16.86994=161,—17 s.—04 ; d. thei$iors 4 lay by 


the Rule of Proportion. 
II. 
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Chap. 133 Compound Intereſt. 
eee a. xy eo, 
1 + 1686594 : 344: 580.324936 
5 344 8 
697976 rſs 1998) 
E 
5682 7] 8. 
580325936 


? Whereby it is apparent that thoſe tabular Num- 
ess are only Multiplyars for the producing of 
the amount of any given Annuity, for any Num- 
ber of Years, not exceeding 30, any Rate of 
Compound Intereſt, being allowed from 5 to 10 
der Cent. Incluſive, &c. 

VIE Queſtions concerning the increaſs of An- 
nuities at Compound Intereſt may be likewiſe 
| ſolved by the firſt Table in this Chapter, accord- 
ing to the following Method, viz. - 

When an Annuity is in arrear, and it is re- 
quired to know to what Sum it is augmented, 
Compound Intereſt being computed, &. Find 
o- out what Principal will in one Year gain the An- 
cn ual Rent propoſed, allowing the propoſed . 


Vt, Rate of Inteeft Then (as is taught in the 
of Miſe of the ſaid firſt Table) find the Inereaſe of 
eth Ide faid Principal for the Number of Years, and 
12 a the rate of Intereſt prepbſed, and from the 
celt mount thereof ſubtract the aid Principal, then 
oy i All that Remainder be the Amount of the given 

4 


wky for the given Time, as will appear by 
7 che firſt Queſtion of” the fixth Rule: ber 
LI Select in; et "foregoing © 


Gr CAB ² ID te DE bt, Ae. nt* nat - > + 


produceth 3345.563944, from which if you ſub- 


with that found before. 


allowed. Som. Int. in the following Example, 
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foregoing, which is this, viz. there is an Annu. 
ity of 150 J. forborn to the end of 5 Years what 
is its amount at 6 per Cent. per Annum, Compound 


Intereſt? 

Now to anſwer this, I find out a Principal that 
at 6 per Cent. will gain 150 J. in one Year, which 
I do by the following proportion, viz. 


E635 Eb: 
6 : 100 :: 150 : 2500 


| 
; 
\ 
I 
v 
C 


So that I find 2500 J. to be the Anſwer, then 
ſuppoſing the ſaid Principal 25co l. to be put out 
to Intereſt at 6 per Cent. Compound Intereſt for 
5 Years, look in the firſt Table in the Column o 
6 per Cent. and againſt 5 Years you will find 
1.338225, e*c. which being multiply d by 2500 


tract the ſaid Principal 2500 J. there will remain 
845.563944 for the Anſwer, which is the ſam: 


VIII. When an Annuity to continue any nun- iff of 


ber of Years is to be bought with ready Money, 
there ought to be paid ſo much Money, as being 
put out at Compound Intereſt, at any Rate, and Nof! 


for the Time of the Leaſes continuance, its to- 
tal amount may be equal to the. utmoſt in- 1 
provement of the ſaid Annuity, being all for 
born to the Time of the Leaſes expiration, Com-· Mo 
pPound Intereſt being com- 1 
The manner of finding. puted at the ſame Rate. And I Vor 
the preſent. worth of the manner of finding out 
Anuzities rebate being aſuch a preſent worth, is 5 


Ultr 
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viz. There is an Annuity of 468.38001216 1. to 


© Ml continue 5 years what is its preſent worth, allow= 

| ing Rebate after the rate of 6 per Cent. per Annum, 
Compound Intereſt. 

t Here it is plain that there muſt firſt be com- 


h W puted the preſent worth of the ſaid Annuity, 
due at the end of the firſt, ſecond, third, fourth 
and fifth Years, and the ſum of all theſe preſenc 
worths, will be the preſent worth of the ſaid An- 
nuity, as will appear by the following Work, 
which is wrought by the fourth Rule of this 

en Chapter. | Sy. 4271 oh 

ut „ 


for The preſent worth of) J. - c 
48.3800 1216 J. due at the end 44 T. 8679 36 
ind of the firſt Year is — 2286 
00 | | 

ub⸗ The ſame ſum due at the) 5 
ain end of two Years, is in ready p 16.85 56 
im Money worth. —— on 


The ſame ſum due at the end 


uni- of three Years is worth $393.26 


s 


ney, : 
es The ſame ſum due at the end 

and Nof four Years is wort 

> t0- ; '» 

im- The fame due at the end 

fol⸗ of fire Years is worth in ceady$350 | 


com- The ſum of the ſaid preſent? _ + „ 
And worth 1s — — — as 1972.958353 ria 


q 


is BY hich is the preſent worth of an Annuity of 
mple, 58.300 1 16 to continue” Tears Rebate being 
vd * 
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allowed at the Rate of per Cent. per Annum, Com. 


pound Intereſt, 


And upon the ſame grounds with the ſolution 
of the laſt Queſtion is calculated, the following 
fourth Table, which ſheweth the preſent Worth 
of 17. Annuity to continue any Number of 
_ Years, not exceeding 30, and payable by year- 
ly Payments, Rebate being allowed after the rate 
of 5, 6, 7, 8, 9, and 10 per Cent. per An. Com. 
pound Intereſt. 

But the Nature of the following Table being 
rightly conſidered, you will find the making of 
it to be eaſily performed by help of the Numbers 
in the ſecond Table of this Chapter. 


As for Example. Del E 


_ Letuspitch upon the making of the Collumn of 
6 per Cent. Firſt, I turn to the ſecond Table, 
and by the Numbers in the Column of -6 5 
Cent. I do the Work; The firſt Number in the 
ſecond Table, I make to be the firſt Number ii 
the fourth, and to that fourth I add the ſecond 
Number in the ſecond Table, and their Sum d 
the ſecond Number in the fourth Table; then to 
this ſoond Number te l add the third Number in 
theiſedand Table, and thein dum is the third N m 
ts | | er 
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ber in the fourth Table; and aſter the ſame manner are 

all the reſt of the Numbers in that Column made, 
and alſo thoſe in the reſt of the Columns, mutatis 


mani u. 
: But remember when ever you Calculate one Ta- 
ble by the help of another, to continue the Table 
ou make uſe of, to more places than you intend the 
umbers in your Table to conſiſt of for fear of Ex- 
ders through the Addition of defeRive Decimals. 
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Fs he oe of the foregoing 7 able. 


' The firſt Column is the Namber of Years, from 
1 to 30; and the Number 5, 6, 7, 8, 9, 10, at the 
head of the Table, are the Rates of intereſt of 100, 
for a Vear, and the Numbers in each of theſe Co 
lumns, under the faid Rates of Intereſt are the pre 
ent Worths of 1 !. Annuity to continue for 4 
Number of Years which is placed againſt them, a. 
lowing Rebate after the rate of Intereſt at the head 
of: each Column, and are Multiplyars ſerving to 
find the preſent Worth of any other Annuity, s 
will appear by the following 


Example 


5 There is an 3 of 48 J. to continue 11 
| Years, and payable by yearly Payments, to be ſold for 
; preſent Money; I demand What it is worth, a 
lowing Rebate at 6 per Cent. per Annum, Cott 
pound Intereſt? Facit 402.424=40l. 8. 544 
which is thus found out by the foregoing Table, 25 
look in the ſaid Table, in the Column of 6 per Cent 
and againſt 12 in the Column of Years, you hav: 
this Number, viz. 8 38384, which is the pre- 
ſent Worth of 17. Annuicy to continue twelve 
Years, Rebate being allowed, Cc. therefore by 
the Rule of Proportion, I ay, Ni 


. S. zn =p = WW ht = 


=SS-: 


r 0 tae 


per Annum, Compound Intereſt ? 
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J. ; 1 4. | J. „ E:4< SY, 
2:7 12) $3034 © 52.3-.4 14211, 40264343257 
| 4 . 48 | | 5 
—ů— — 
6707072 
3353536 


© 402442432 


So that I find the Anſwer to be 402.42432, which 
is found by multiplying the ſaid Tabular Number by 
48, as you ſee by the Work. . | 
Otherwiſe find a Principal which may bear ſuch 


Proportion to the given Annuity that is to be 


rebated, as 100 beareth to the rate of Intereſt 
allowed in the Rebate. Then find the preſent 
Worth of this Principal ſo found, by the Di- 
rections given in the Uſe of the Second Table 
of this Chapter; then ſubſtract the ſaid preſent 
Worth from the principal found as before, and 
the Remainder will be the preſent Worth of the 
given Annuity, Rebate being allowed as propoſed, 


| What is the n Worth of an Annuity of 50 . 
to continue 3 Years, allowing Rebate at 8 per Cent. 

Firſt I find a Principal that ſhall be to the given 
Number 50, as 100 is to 8, which I find to be 625 l. 
by the following Proportion, viz. | 


5 L SE IS 
N 1 0 3-025 


a 0 z . Then 


182 
Then by the Second Table I find the preſent 


Worth of 625 J. which is 496.145 J. which ! ſub- 
ſira& from the ſaid Principal 625 l. and there remaj- 


neth 128.855 Il. 1281 —17 . 14 d. fere, which 
is the preſent Worth of 50 J. per Annum, to conti- * 


nue 3 Years, Rebate being allowed at 8 per Cent. 
per Annum, Compound Intereſt. 


Moreover by the Numbers in the forgoing fourth 
Table, you may at firſt ſight diſcover how many 
Years purchaſe any Leaſe to continue any Num- 
ber of Years, not excecding 30 is worth in ready 
Money, Compound Intereſt being computed on both 
tides at any of the Rates mentioned at the Head 
of the Table. | TY Fe ONS 


Example. 


Suppoſe there were a Leaſe iſſuing out of Lands 
to continue 16 Years to be fold: for ready Money, 
allowing Rebate at 8 per Cent. per Annum, Come 
pound Intereſt, I demand how many Years puxchak 

the faid Leaſe is worth? + : 


Look in the Table 4, in the Column of 8 per 
Cent. and againſt 16 Years you will find 8.85136 
which ſheweth that it is worth 8.85 136 Years 
Purchaſe, which is ſomewhat above 8 Years and 3 
Quarters 3 But if the ſald Leaſe had been of Hou- 
fes, and 10 per Cent. were thought a convenient 
Allowance for the ſame, then you will find it to be 
worth 7.82371 N which is 7 Years, 
and above 3 Quarters Purchaſe. 


IX. When there is a Sum of Money propound- 
ed, and it is required to know what Annuity fo 
N 
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| ble, or elſe by the eighth Rule Comp. Intereſt. 


| nuity to continue the ſaid Number of Years, the 


unte, to be 51976584 J. therefore by the Rule 


Chap. 23. Compound Intereſt. 183 
continue any given Number of Years it will 
rn . to any given Rate of Intereſt, 

may. Aero e any Annuity at 
8 z then by the Directions of the Purchaſe 
given in the Ule of the fourth Ta- of Annuities at 


of this Chapter, find the preſent 
Worth of the ſuppoſed Annuity for the Number 
of Yeats, and at the Rate of Intereſt propound- 
ed, which being done, you may hind what An- 


Sum propounded will GE, * the following 
nas vic. | 


As the preſent Worth of the ſuppoſed Annuity 
Is to the ſaid Annuity, 

So is the Sum propounded 

To the rating required, 


As for Example. 


Let it be required to find out what Annuity to 
continue 4 Vears, 800 J. preſent Money will Pur- 
chaſe, Compound Intereſt being computed at 6 per 
Cent. per Annum? Facit 230. 873 J. 


Firſt, ſuppoſe an Annuity at Pleaſure to continue 
4 Years, as ſuppoſe 150 l. then do | find the eighth 
Rule of this Chapter, the preſent Worth of the ſaid 


lay, 
| 1 | | ' 39 | * 8 L ; 
$19.76584, G.: 150 :: $00 : 230.873 
. 0 4 The 
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Conftruflion f th e f ollowing 


Upon the Reaſon of the foregoing Rule is ground 
ed the Calculation of the following Table for de 
purchaſing of Annuitiesz and it may ſomewhat mor 
readily be calculated thus, viz. 


lt is evident by the Conſiruction of the fur 


| Table of this Chapter, that 1 J. preſent is equivalent 


to 1.06 due at the end of a Year to come; there. 
fore is 1.06 the firſt Number in the Column d 


6 per Cent. of the following Table; becauſe 1 


will purchaſe 1.06 J. Then it is alſo evident by 


the fourth Table that the preſent Worth of 1 |, 


Annuity to continue two Years at the ſame Rate 
1.83339, &c. that is, 1.83339, Oc, will purchaſe 1 
L eaſe of 1 J. per Annum to continue two Years, Com: 


pound Intereſt being allowed at & per Cent. there. 


fore by the Rule of Three Direct, I ſay, 
| 1 15 l. = 
1.13339 C. 1: 1 4543, Of 
By which I find that 1 J. ready Money will buy 
a Leaſe of. 54543 l. per Annum to continue 2 Year, 


therefore it is the ſecond Number in the following 
Table. Likewiſe by the fourth Table LI find thi 


2.67301 is the preſent Worth of 1/. Annuity 0 


continue 3 Years at the ſame Rate of Intereſt, where 


fore by the Rule of Proportion, I ſay, 


„ J. J. * 
anne, d 37411, 0 
: © 2 5 
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Whereby I find that 1 J. will purchaſe an Annui-⸗ 


ty of . n to continue 3 Vears, Compound In- 


tereſt bein 5 \llowed at 6 per Cent. wherefore $3741 L 
is the third Number in the e Bd Table; whereby it is 

evident that if you divide 1, or Unit by the ſeveral 
Numbers in the ſaid Column of 6 per Cent. in the 
fourth Table, ſucceſſively, the ſeveral Quotients will 
give you the Numbers ſucceſſively, for the Column 
ot 6 per Cent. in the fifth Table; and after the ſame 
manner are all the Numbers in the other Columns of 
che ſaid fiſth Table found out (except the firſt Num- 
ber of each Column, which muſt be the ſame with 


the firſt Numbers in each Column of the firſt Ta- 


ble) mut atis mut and. 

But it is abſolutely neceſſary that the Numbers in 
the ſaid fourth Table be continued to more Places 
than there are expreſſed, to prevent the Errors that 
otherwiſe will ariſe, M1 3 ir defective Deci- 
| mals. ä 
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The Uſe of the foregoing Table V. 
The Ule of the foregoing Table will appear in the 
the Solution of the following Queſtion, viz. 
A Merchant hath 1500.]. by him, which he; 
willing to lay out upon an Annuity, iſſuing out of 
Lands to continue 20 Years, beginning preſentiy, 
Compound Intereſt being computed on both fides 
at 6 per Cent. per Annum. Now I] demand what 
Annuity the "off Sum will buy? Facit 130. 77¹ 
130 J. 15 . — 05 d. very near. 
To anſwer this Queſtion I look in the Column of 
6 per Cent. of the foregoing fifth Table, and againſt 
20 in the Column of Years I find 08718, which is 
the Annuity that 1 J. preſent Money will purchaſe 
to continue 20 Years, wherefore y the Rule of Three 
Direct, 1 tay, 


55 : 24 F.. 
JS : 08718 1 5 25 130.79 


— 6 PP — eo 


* e concerning the purchaſing of Leaſes 
ad; Annuities may be ſolved very well by the Num 1 5 
bers in the fourth Table, if you make them Diviſors B 
Inſtead of Multiplyars. 5 

Let the Jaſt Queſtion be propoſed, and ſolved by he 

the fourth Table, wiz. [ 

What Annuity to continue 20 Years will 1500 / a 
ready Money purchaſe, Compound Intereſt being al- ; 
lowed at 6 per Cent. = 

To anſwer this I look in the fourth Table in the 
Column of 6 per Cent. againſt 20 Years and there | 
find this Number, wiz, 1146992, which is the wa 
preſent Worth of 1 J. Annuity to continue 20 Years, e 
Compound Intereſt being allowed at 6 per Cem. 
And if it be the preſent Worth of 1 J. Annuity, | _ * 


I conclude it will purchaſe 1 J. Annuity to con- 
tinue bed 
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tinue the ſame 'Number of Years esse 1 yh by 
the Rule of Three Direct, | 


kf trad 1.18 | 9 
11.4699 2 1 : 1500 130.77 


So that the Anſwer is the ſame with the for- 
mer which was found oy DOD of the Fitch 
Table. | 

All the e Tables mi icht have bheni con- 
tinued to any greater Number of Years at Plea- 
ſure; But although theſe Tables are calculated 
but for 30 Years, yet they may be made ſervice- 


able for Years Mw 30, as thall: be thewed 17 and 
. 


drithmetical Queſtions to ek the Learner in the 
| | N Tables. X TO 


Ou. I, There is a Leaſe of 20 Vears to beg 
preſently, which in ready Money is worth 1200. 
But ſappoſe the ſaid Leaſe were not to begin till 


the Expiration of 8 Years, I demand what would 


be the preſent Worth of the ſaid Leaſe, Rebate 
being allowed at 8 per Cent. per Annum, Compound 
Intereſt? 

The main 3 of this Queſtion is to ſhew 
the Uſe of the ſecond Table, for if you find the pre- 
lent Worth of 1200 J. due at the end of 8 Years 
at 8 per Cent. the Queſtion is anſwered, which 
according to the Directions given after the lad Ta- 
ble will be found to be 045. 3216 / Os [+6 5. 
on, d. 

QOneft. 2. A oweth to B 600 J. to be paid in 
4 viz. 100 l. every Year, but being weak- 
ned in his Eſtate, is not able to perform; but 


21¹ 


190 Compound Intereſt, Chap. 13. 


an Eſtate being to come into his hands at the 


end of 10 Vears; B is willing to forbear it al! 


till then, and to be allowed Compound Intereſt 
at 8 per Cent. for his Forbearance; I demand 
how much will be due to B at the 10 Year 
end ? 

This Queſtion is folved by help of the third 
and fuſt Tables; for firſt 100 J. is to be paid in 
the Nature of Annuity for 6 Years, therefoge by 
the third Table 1 find the Amount of an Annuity 
of 100 l. to continue 6 Yeaus at 8 per Cent. which 
is 733.592 l. and will be due at the Expiration of 
6 Vears; and then is that Sum to be forborn to 
the end of 10 Years, which is 4 Years after the 
6 Years ; which being a ſingle Sum, its Amount 
is found by the firſt Table to be 998.037 J. &. 
which is the Anſwer to the Queſtion. 

Queſt. 3. There is a Leaſe to continue 21 Year 
to be fold for 1000 J. but the Leſſee deſireth n. 


ther to pay an Annual Rent: Now the Queſtion 
is what that Annual Rent ought to be, Compound i 


Intereſt being computed at 10 per Cent. pr 
Annum? 1 

The Intent of this Queſtion is to find what 
| Annuity to continue 21 Years 1000 J. will purchaſe 
at 10 per Cent. which is to be done by the fifth 
Table thus ; 3 
B.cauſe the time is for 21 Years, look in the 
Column of Years for 21, and juſt againſt it in the 
Column of 10 per Cent, you will find . 1 1502, by 
which multiply 1000, and the Product is 115.62 /. 
and fo much will 1000 J. purchaſe for 21 Years at 
IO per Cent. Compound Intereſt. 1 

Queſt. 4. A and B have each of them a Leale 
to continue 20 Years; 4 bath 80 J. per Annum 
and B 120 J. per Aunum, and they ageee to make 
3 | an 


wy £A\ „ tw tay wy 


SSF O50... 
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an Exchange, upon this Condition, that 4 (hall 
pay in ready Money the Exceſs of his Eſtate, al- 
lowing him Compound Intereft at 8 per Cent. 
Now I demand how much ready Money A ought 
to give B upon this Exchange, according to that 
Condition? 4 way 
Subſtract $0). from 120 J. and the Remainder 
is 40 J. and ſo much per Annum is the Leaſe of B 
worth more than that of 4, therefore 4 muſt pay 
B ſo much Money as will purchaſe 40 ! per Annum 


to continue 20 Years at 8 per Cent. which by the 


third Table will be found to be 392.7256 J. 
Queft.-y. There is a Houſe to be let by Leaſe 
for 27 Years, for which the Leſſor will have 50 U. 
Fine, 70 J. per Annum, but the Leſſee is wil 
ling to pay the greater Fine, that he may have 
the Rent but 40 l. per Anmm. Now I demand 
what Fine he ought: to pay upon that Condition, 
Compound Intereſt! being allowed at 8 per Cent. 
per hn e ee 
Take the difference between 40 and Jo, which 
is 30 for the Abatement in the ycarly Rent for 21 
Years.; then by the fourth Table find the preſent 
Worth of 30 J. per Annum for 21 Years at 8 per 
Cent. which is 300. 5043 l. * 300 J. 10 5. — 0 
which, added to the ſaid 50 J. Fine, makes 3 50 J. 
—10 K—01 d. for the Fine to be paid upon the ſaid 
Queſt 6. There is a Leaſe to he let of 20 J. 
der Aunum, and 250 M Kine for 24 Years, and the 
Leſſer is willing to pay: the greater Rent, that 
he; may pay: but 50 J. Fine. Now I demand what 
Rent he dught to pay upon that Condition, Com- 
pound Intereſt being oomputed at 7 per Cent. per 


It 


5 paid me at the end of 6 Years. 
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It is manifeſt, that if the Leſſor taketh 50 J. 


Fine, he abateth 200 L. therefore find, by the nth. 


Table what Annuity to continue 24 Years, 2001, 
will purchaſe at 7 per Cent. The Tabular Num- 
ber is 08718; which mukiplyed by 200 produ- 
ceth 17.436 =171.—$ 4.— 9 d. and ſo n muſt 
the Leſſce raiſe his Rent if he will have 200 J. 2. 
bated of his Fine, to which if you add 20 J. the 
propoſed Rent, the Sum is 37 J.— 8 5. — 09 d. for 
the yearly Rent to be N to ti the ſaid 
Condition. 

Queſt. 7. What Abbe to continue 20 Years 
may I grant preſently, for 900 l. to be paid 6 Years 
hence, accompting 6 per Cent. per Annum: Com- 
pound Inte reſt? 

Firſt tind by the ſecond Table the preſent Worth 
of 900 l. due 6 Years hence, at 6 per Cen. which i is 
634-464 J. 634 l,—09.59, 034 l. 


Then by the fifth Table find what IAundey to 
continue 20 Years 634-464 will purchale:at.6 per 
Cent. And you will fad the Anſwer to; be 95. 

31257152 l. 55 l. -o f. 03 d. and ſo much | 


ought, to grant yearly for 20 Years for 900! I, to be 


* Quejt. 8. I have 6 Years of an old Leaſe, yet to 
come, and would take a new Leaſe in Revetſion for 2t 
Years, after the Expiration of the old Leaſe, the An- 


nual Rent whereof is 40 J. But ] would pay ſuch 2 


Sum of Money preſent as à Fine, that for my Leaſe 


in Reverſion for the ſaid 21 Years, I may pay but 


15 J. per Annum; Now I demand how much pre- 
ſent Money I ought to pay the - Leſſor, to ſatisfy 


theſe Conditions, Compound Intereſt being care 


24 ted at 8 er Cent, 12 


The difference between 40 3 15 is 25 and 


lo much the Leſſce dcticeth to have abated in his 
Rent, 


% 36. 16 3 2. - ad 


> ba 


oF. 


ww, 
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Rent, wherefore by the fourch Table find the pre- 
ſent Worth of 25 per Annum for 21 Years at 8 per 
Cent. which is 250. 42025 l. 2250 l. —08 . — 05d. 
Then by the ſecond Table find the preſent Worth 
of 250. 42025 J. due at the end of 6 Years to 
come, at 8 per Cent. which is 157.807 l. &c,= 
157.16 s.—01 4 d. And ſo much ought I to 
give to ſatify the faid Conditions; 

Queſt, 9. There is a Leaſe to be kt for 12 
Years, for 20 J. per Annum, and 20 J. Fine, but 
the Leſſee delneth to take a Leaſe of the ſame ſot 
21 Years, and to pay the ſame Rent; the Queſtion 
is, what Fine ought to be paid for the Leaſe of 21 
Years, accounting Compound Intereſt at & per Cent * 
facit 280 J.— 12 5. 5304. 

By the fifth Table ſeek what Annuity t6 * 
tiue 12 Years, 200 J. will purchaſe at 6 per Cent. 
which you will find to be 23.854 J. Then by the 
fourth Table find the preſent Worth of 23.854 l. 
Annuity to continue 21 Years at 6 per Cent. which 
is 280.620 J. &c. = 280 1.—12 5.—5 d. and fo 
wo * ht the Leſſee to pay for a Fine, to have 

e for 21 Vears. 

o 10. A Gentleman hath 1000 J. which he 
would lay out to purchaſe an Annuity ' of, 100 /. 
to be paid by yearly Payments; Now the Queltion 
is, how many Years muſt the ſaid Annuity continue, 
Compound Intereſt being allowed on both ſides at B 
der Cent. per Annum 2 | 

Firſt, Divide 1000 by 100, and the Quotient 
will be o, which ſheweth that the Buyer giveth 10 
Years Purchaſe for the ſaid Annuity, 

Then in the fourth Table, and in the Column 
of 8 per Cent. look for the Number 10, which 
eannot be exactly found, but the neareſt to it, 
ind lels than it, is 9. * which is placed * 


5 


. tated 
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20 Fears, and the neareſt to it greater than it is, 
is 10. 01681, therefore I conclude that the Annuity 
muſt continue above 20 Years, but not 21 Year, 
and to find out how much it muſt continue more 
than 20 Years, I work thus, viz. Firſt, I find 
the Difference between the faid Tabular Number 
10.1681 and 9.81814, which is. 19867; then [ 
find the Difference between the leſſer of the ſaid 
' Tabular Numbers, viz. 9.8 18 14 and 10, the Num. 
ber that I would find in the Table, which is. 18186, 
then by the Rule of Proportion, I ſay, 


6 gear . year 
19887 : 1 18186 9153 


which is as much as to ſay, as the greater Difference 
19867 is to one Year, ſo is the leſſer Difference to 
9153 parts of a Year, which is 47 Weeks, and 5 
Days 3 therefore the Number of Years ſought in the 
Queſtion is 20 Years, 47 Weeks, and 5 Days. 
Queſt. 11. A Gentleman bought a Leaſe of 1001, 
per Annum to continue 18 Years, for 960 J. Nowl 
demand what Rate of Compound Interelt was there 
imply'd in ſuch a Bargain? 5 


Toanſwer this, Firſt, I divide 960 by 100, and 


the Quotient is 9.6, which cheweth how many 
Tears Purchaſe it was worth; then becauſe the 
Leaſe was to continue 18 Years, I look in the 
fourth Table in the Column of Years for 18, and 
carry my Eye exactly in the Line againſt it, look- 
ing for the faid Quotient 9.6, which I- cannot 
find exactly, but the next (Leſſer) Number to it 
is 9.37188 in the Column of 8 per Cent. and the 
next (Bigger) Number to it is 10.05908, in ibe 
Column of 7 per Cent. Wherefore 1 conclude, that 
the Rate of Intereſt imply*d is between ) and 5 
4 | per 


— 
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N per Cent. and to know how much it is more than 


7, I do thus, take the difference between the two 
{aid Tabular Numbers, which you will find to be 


; 68720, alſo ſubſtract (9.6) the ſaid Quotient, 
from 10.0590S, (the greater Tabular Number) 
$ and the Remainder is .45908 3 then by the Rule of 
: Proportion, I ſay, EI, 
1- 1 E * J. J. 
5, «68730 : 45908 1 6 80 
That is to ſay, as the Difference between the 
two Tabular Numbers is to the lefſer Remainder, ſo 
is I J. the difference between 7 and 8 per Cent. to 
668, the proportional Part, to be added to 7 J. which 
ce WW 1513 5. - 04 £4, fo that 7]. 135. 04 + d. is very 
| t0 Wl near the Intereſt required, 0 5 
the How to find out Tabular Numbers for Years exceed- 
ing 30. bo 
ol, 4 3 5 | 
wi It may many Times fall out, that the Number 
ere | of Years propoſed in a Queſtion, may exceed the 
Number of Years limited in the foregoing firſt, 
an; ſecond, third, fourth and fifth Tables; and in 
any I ſuch Caſes that defect may be ſupplied by the Me- 
the © thod uſed in the Solution of the following Que- 
the ſtions. 2 E 1 5 | 
and Queſt. 12. Suppoſe 80 J. were put out to In- 
bol: tereit at 5 1. per Cem. Compound Intereſt for 40 
nnot WF Years, I demand how much it will then be 
to it amounted to? 3 
the This Queſtion is to be ſolved by the firſt Ta- 
the bie, thus, wiz. Take any two Number in the 
that Column of Years, which together will make up 
nd3W 40, and then take the Tabular Numbers in the 
P 2 Column 
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Column of 5 per Cent. which ſtand againſt thoſe 
two Numbers, and multiply them together, and 
| then multiply that Product by 80 J. the given 

Sum, and the laſt Product will be the An- 

ſwer. 3 

As ſuppoſe you take 30 and 10, or 21 and 19, 
or 31 and 9, or 25 and 15, Ge. 

But we will. pitch upon 30 and 10, and the Ta. 
bular Number againſt 30 in the Column of 5 
per Cent. is 4.32194, and againſt 10 is 1.62889, 
which two Numbers being mulciplied, produce 
7.03996, & c. which is the Amount of 1 J. for 
40 Years at 5 per Cent. then I multiply 7.03996, 
Cc. by 80 J. and the Product is 563-197 l. &« 
2563 J. — 03 s.—11 1 . fere. 

The Anſwer would have been the ſame, if we 
had pitched upon any other two Numbers to have 
made up 40. And for Trayal hereof, let us pitch 
upon 25 and 15, the Tabular Number againl 
25 is 3.38635, and the Tabular Number againſt 
15 Years is 2.07892, and the Product of theſe 


two Tabular Numbers is 7.0399, &c. which mul | 


tiplied by 80, produceth 563.197 J. as before, 
and ſo much will 801. be increaſed to in 40 Yea, 
at 5 per Cent. per Annum, Compound Intereſt, The 
like is to be underſtood for any other Number of Years. 
Queſt. 13. Suppoſe 420 l. to be payable at the 
end of 50 Years to come, What is its preſent Worth, 
| Rebate being allowed at 5 per Cent. per Annum, 
Compound latereſt? _ 
This Queſtion is of the ſame Nature with thoſe 
belonging to, the ſecond Table, and is anſwered 
thereby, according to the Method uſed in ſolving 
the laſt Queſtion by the firſt Table, viz. the giv- 
en Time being 50 Years; I pitch upon 30 and 
20, and the Tabular Number againſt 30 is -23 1 
and 


ne I © K J,000a_ © on 


— 
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and that againſt 20 is .376889, and the Product 
of theſe two is . 087203, &c, which is the preſent 
Worth of 1 /. due 50 Years hence at 5 per Cent. per 
Anum, wherefore 1 multiply. 807203, &c. by 420, 
and the Product is 36.6 2544, Cc. 36 J. 12 1. 6 d. 
and ſo much is the preſent Worth of 420 J. due 50 
Years hence at 5 per Cent. per Aunum, Compound 
Intereſt, | 0 | 

Queſt. 14. An Heir being beyond the Sea, did 
not return till 36 Years after an Eſtate of 30 J. 
fer Annum was fallen to him by the Death of 
the Proprietor z the Queſtion is, what was then 
due to him, Compound Intereſt being computed at 
6 per Cent. per Annum ? | 

This Queſtion is of the Nature of thoſe belong · 
ing to the third Table, and the manner of ſolving 
it is thus, viz. = | 

Find out (by the ſeventh Rule of this Chapter) 
what Principal will in one Year gain 30 l. at 6 per 
Cent, by the following Proportion. 


5 . . 
6 : 100 3; 30: 300 


Having found 500 J. to be the Principal, ſeek 
(after the manner of the 12th Queſtion) by the 
hrſt Table the Amount or Increaſe of 500 J. for 36 
Years at 6 per Cent. which you will find to be 
4073.5998 J. &c. from which if you ſubſtract the 
laid Principal 500 J. the Remainder is 3573-599 /. 
Se. 23573 J.— 12 .- oo d. fere. And fo much 
was due to the Heir at his Return. 

Kueſt. 15. There is an Anuuity of 30 J. to con- 
tinue 37 Vears; the Queſtion is what it is Worth in 
ready Money, Compound Intereſt being computed at 
& per Cent. per Annum ? | | 

P 3 By 


_—_— ——— — » 0 — oo 
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By the ſecond Way of ſolving Queſtions under 


the fourth Table, for a Principal which will gain 30 J. 
in one Year, at 6 per Cent. which is here 500 J. then 


according to the Method uſed in ſolving the thirteenth 
Queſtion foregoing, find the preſent Worth of 500 1, 
for 37 Years at 6 per Cent. which will be found to 
be 57-896537, which ſubſtracted from 500 J. leaves 


442.1034, Cc. 2442 J. 02 f. 0034. And fo much 


is the preſent Worth of the aforeſaid Annuity. 

Queſt. 16. What Annuity to continue 40 Years 
will 500 J. purchaſe, Compound Intereſt being com- 
puted at 6 per Cent. per Annum? Th 

It is evident by the tenth Rule of this Chapter, 
that if you find out the preſent Worth of 1 J. Annui- 
ty for any Number of Years, and et any Rate of 
Intereſt, it may eaſily be found what Annuity to con- 
tinue the ſame Number of Years any other Sum will 
purchaſe at the ſame Rate of Intereſt by one fing|: 


Rule of Three Direct: Therefore 


Find out the preſent Worth of 1 J. Annuity to 
continue 40 Years at 6 per Cent. by the Method uſed 
in {olving the laſt Queition, which will be found to 
be 15.0463 2 J. 15 1,—00 5,—11 d. which Sum oſ 


Money will purchaſe an Annuity of 1 J. to continue 
40 Years at 6 per Cent. therefore to know what An- 


nuity of 500 J. will purchaſe for the ſame Time, ay 


| by the Rule of Proportion, 


1. . E ͤ Ro%% ahh 
15.04632 : 1 :: $00 : 33230, 6. 


which will be found to be 33. 230 Cc. = 33 J.— 
045.—07 5 d. fere; and ſuch an Annuity to continue 
40 Years will 500 J. purchaſe, Intereſt being allow - 
e nf 0h Drton hin OA orgeen 
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The Aeg of ſuch Charatt 


ers as are uſed in the __ 


ing Treatiſe. 


P the Sign of Addition, and is as much as to 
lay plus, ſignifying that the Numbers or Quan- 
tities betwien which it is placed, are to be added to- 
gether as 4 hgntheth that 4 and 7 are to be ad- 
ded together. 

Ils the Sign of Subſtraction, and as much as to 
ſay minus, ſignifying that the Number which follow- 
eth it is to be ſubſtracted ont of the Number which 
produceth it, as 8 — 5 hgniherh that 5 is to be ſub⸗ 
ſtracted from 8. 

x Is the Sign of Multiplication, and Genificth that 
the Numbers between which it is placed, are to be 
multiplied together, as 6x8 ſignifyeth that 6 and 9 
ale to be multiplied together. 


Ils a Sign of Equality, and ſignifiech that the 
Nuinbers or Magnitudes between which it is placed, 


are equal as 3--6=7-1-2 ſignifyeth that 3 rn 6 
are equal to 7 and 2: Likewile 18 —6 =4+8=12 
and 4x7 —28, &c. If this be not a ſufficient Expla- 
nation, read the 13th, 14th, 15th, and 19th, Sections 
of the firſt Chapter af 1 — drithmeiich 


— 
— 
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Artificial Arithmetick. 
e 


h 3 Riificial Arithmetick is performed by 
* Artificial Numbers, very fitly called 
Logarithms. 


e II. 9 are borrowed Numbers which 
g differ among themſelves by Arithmetical Propor- 


tion, as the Numbers which they fi gnified differ by 
he Geometrical Proportion. 


III. Logarithmetical Arithmetick is an Artificial 
Uſe of Numbers, invented for Eaſe in Calculation, 
wherein each Natural Number is fo fitted with an Ar- 
titicial, that what is uſually produced by Multiplica- 
tion of Natural Numbers, is here effected by the Ad · 
dition of their Artificial Numbers : And what 
Natural Numbers by Diviſion, is here 
effe ted by the Subſiration of their Artifi 
cial Numbers, and what Natural Numbers do 

= perform 
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perform by long and tedious Operations in the Ex- 
traction of Square, Cube, Biquadrate, &. Roots is 
here eaſily effected by Bipartition, Tripartition, Qua- 

drupartion, & c. of their Artificial Numbers, and ſo 
the hardeſt Parts of Calculation is avoided by an eaſy 
Poſthaphæreſis, as our Trigonometrical Calculators 0 
lutte have ſufficiently experienced, by avoiding very te. 
dious Multiplications and Divitions in the Uſe of the 

Tables of Natural Signs, Tan. 

* The Lord Nepair gents, Secants, to the everlaſt 
Baron of Merchiſton ing Credit of the honourable 
in Scotland. * Author af this late and in- 

comparable nvention. 


IV. The Parts of Artificial Arithmetick are th: 
fame with Natural Arithmetick, but we (hall treat 
them in this Order. viz. Firſt, of the Nature of Lo 
 garithms 3 Secondly, of their Geneſi is, or the Inver- 
tion of the Table of Logarithms; and Thirdly, d 
the Uſe of the Logarithms in Multiplicttion, Div 
fion, the Extraction of Roots, Ge. 


. bh 
* 


9 red — , ,, OY 1 — _—— 


fi 


© 
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CHAP. II 


Of the N ature of Logarithms. 


J garithms are Numbers ſo fitted to o Propor- 
tional Numbers, chat themſelves retain equal 
Diticrences, . 

Let there be aſſigned a Series or Rank of Num- 
bers in Geometrical Proportion, as thoſe in the 
Column A wiz. 1, 


% 4+-3;.16, „ FA 1:Þ-] GD FB 
C. And let there ; 44 © 1 © | 
be 38. many other | 2 1] 4 8] 3 
Numbers placed o- | 4 2 6|11] 6 
ver againſt them in 8 38 14 
Arithmetical Pro- 16 410 17 | 12 
greſſion, that is, ha- 40 143 1. 
ving equal Differen- 64 614 2318 
ces as thoſe in the 12898 7416 2621 | 
Columns B, C, D, | 255| 8 | 18 | 29 | 24 
E, or any other 512 9 | 20 32 27 
Numbers whatſo- [1024] 10 22 | 35 | 30 
ever of the like Na- 2048} 11 | 24. 38 33 |, 
ture. Then, 4096þ-12 | 26 | 41 | 36 | 


Foraſmuch as 
theſe Numbers in | 

the Columns B, C, D, E, are of equal Difference 
among themlelves, therefore ſhall they be the Loga- 
riches of the Number in the Column A, cach - | 
( C 


— ,, 0 
. 
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the reſpective Number againſt which it is placed, 


So in the Column B the Number 4, is the Loga- 


rithm of 16 in the Column 4, and in the Co- 
lumn C the Number 10 is the Logarithm of 16 in 
the Column A, and in the Column D, 29 is the Lo- 
garithm of 256 in the Column 4, &c. 

And as the Numbers in the ſaid Columns, B. C, 
D, E, are Logarithms of the reſpective Numbers in 
the Column 4, ſo they may be Logarithms of any 
other Rank, or Series of Numbers in Geometrical 


Proportion. 


II. If four Numbers are Arithmetie il Proporti- 


onals, either continued, or diſcontinued, the 


Sum of the Means is equal to the Sum of the 
Extreams. SAR 4 
Let us chooſe 8, 10, 12, 14, in the Column 


C; I fay that the Sum of the Extreams, 8 and 


14, are equal ro the Sum of the two Means, 10, 


and 12, For, 8-+14=10+12=22, Or if they 


are diſcontinued as, 10, 12, 22, 24. In the Co- 


lum ( for 10+24=12+22 =34. The like 


of any other, this being a pcculiar Property of 


all Numbers that are Arithmetically Proportio- 


nal. 


III. If four Numbers are in Geometrical Pro- 
portion, either continued, or diſcontinued, the 


Product ariſing from the Multiplication of the 


two Extreams, is equal to the Product of the two 


Means. ä 
So 4, 8, 16, 32, in the Column r 
metrical Proportionals continued, and the Product 


of the Extreams 4 and 32, is equal to the Pro- 
duct of the Means 8, and 16, fox, 4 329 


2128. 
Alſo 


8 


„ A. 3 


| 
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Alſo, 4, 8, 64, 128 are Geometrical Propor- 


tionals diſcontinued, and the Product of 4 and 


128, the Extreams, is equal to the Product of 8 


and 64 the two Means, for 4 x 128=8 « 64= 
512. | 


Hence it follows, that what Geometrical Pro- 


portionals perform by Multiplication, the fame will the 


Logarithms (being Arithmetical Proportionals) per- 
form by Addition. | 3 ä 
Let there be given four Geometrical Propor- 
tionals in the Column 4, wiz. 8, 16, 128, and 
256, and let their Logarithms be 8, 10. 16, 
and 18 in the Column C; I ſay that as 8256 
the Product of the Extreams is equal to 16128 
the Product of the Means, ſo is 84-18 the Sum 
of the Logarithms of the Extreams is equal to 
10--16 the Sum of the Logarithms of the Means. 
Therefore | 3 
If 3 Numbers are given to find the fourth Pro- 
pottional, it nay be found by Addition and Sub- 
tration of their Logarithms, (for, as in Natyral 
Numbers if you multiply the ſecond and third 
together, and divide their Product by the 
firſt, the Quote will be the fourth Proportional 
Number; fo if you add the Logarithms of the 
ſecond and third together, and from their Sum 
ſubſtract the Logarithms of the firſt, the Remain- 
der will be the Logarithm of the fourth Propor- 
tional Number, | 


= Example. 
Let there be given 2, 16, 64, and let it be re- 


quired to find a ſourth Proportional Number thereto, 
which is 513. A . 


— —— — — — —— — 
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The Logarithms of the given Nambers are 3, 125 
and 18; now if you add 12 18 together (which 
are the Leben of the ſecond and third) their 
Sum is 30, (which is the Logarithm of 1024, the 


Product of the ſecond and third) and if from 30, 


the ſaid Sum of the Logarithms, you ſubſtract 3, 


(the Logarithm of the firſt) there will remain 27, 


which is the Logarithm of the 512, the fourth Pro 


portional Number fought for. 


ES 188338227 
And” 
"252 e e 
W. By what hath been ſaid, you may perceive 
that to Natural Numbers there may be fitted divers 
kinds of Logarithms, but we ſhall pitch only upon 


that kind which were framed by Mr. Briggs at the 
Requeſt of the Baron of Merchifton, who hath choſen 


_ theſe Geometrical Proportionals, viz. 1. 10. 100, 


1000. TOOOO. 100000, c. To which Numbers he 
hath aſſumed the Logarithms following, wiz. fot 
the Number 1, the Logarithm 0.000000, for 10 


the Log, 1. 000000; tor 100, the Log. 2.000000 


for 1000 the Log. 3. .000000, for 10000, the Logs 


. 4000000, &c. as in the following Table al 


O Oo wm = wm > 2 w 
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I | 0.00000 
IO| T.COO00 
100 2.000000 
1000 2.000000 
T0000 | 4.000000 
100000 | - 5.000009] 

I OOCOOO 6.000000 
I 0000000 | 7.000000] 
looo 8.000000 
| 1000000000 | 9.000000 
| L0000000000 | I0.000000 


The Numbers in the Column A are the Series of 
Geometrical Proportionals, and the Numbers in 
the Column B, are the reſpe&ive Logarithms of 
each of thoſe Geometrical Proportionals; them 
ſelves being Arithmetical, Proportionals, where 
note, that the Figures 1, 2, 3, 4, &c. which are 
ſeparated from the reſt by a Point or Prick, are 
called the Indices, or Characteriſticks of the Lo- 
garithm, becauſe they declare how many Pla- 
ces the Numbers by them ſignified do conſiſt of; 
the Characteriſtick of any Logarithm being al- 
ways an Unit leſs than the Number of Places, 
which the Number by it ſignified doth conſiſt of: 
As in the foregoing Table you may percelve that 
the Logarithm of 1, is 0.000000, and the Laga- 
rithm of 10 is 1.000000, and the Logarithm of 
100 is 2.000000, &c, fo that the Index, or Chara- 
Qetiltick of 1, and of all Numbers from 1 to 10 is 
o. and the Characteriſtick of 10 and of all Numbers 
\ tromioto 100 is 1; And the Characteriſtick of 100 
and of all Numbers from 100 to 1000 is 2, and 
the Characteriſtick of each Number * 
| | we nit 
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Unit leſs than the Number of Places of which the 
88 by it ſ gfiticd doth conſiſt, as was faid be- 
ore 

33 Logarithms of this kind ought all to conſil 
of an equal Number of Places, that is to ſay they 
ought not to be ove Log. of 10 Places, another of 
5 c. but all of them to RN of 6, of 7, of 8, E 

laces. 


HAN. 
Of the Geneſis or Fabrick of 
the Logarithms. 


"HE Logarithm of 1 being aſſumed to be | 


0.000000, and the Logarithm of 10 to 
be 1 000000, the Logarithm of 100 to be 


2.000000, &c. In the next Place it will be requi- | 


ite to ſhew the Way and Manner of Calculating the 
Logarithms of the intermediate Numbers, Viz. Of 


the Numbers between 1 and 10, which is 2, 3, 4. 5, 


Cc. and between 10 and i oo, which are 11, 12, 
13, 14,15, 16, &c. and between 100, and 1000, 
which are 101, 102. 103, 104, Ce. which to do, 
obſerve the following Rules. 


II. Find lo many 8 Means between 1 
and 10, till that continual Mean which cometh 
neareſt 1, may be a mix d Number leſs than *. 


3 


2 


2 BO» 22 


©” A —x, wn ones. ET. OS a an com. 


— 
— 
2 


Chap. 3. Artificial Arimetick: a} 
and ſo near 1, that it may have as many Cyphers 
placed before the ſignificant Figures of the Nume- 
rator, as you intend your Logarithms to conſiſt 
of places: But our Directions here ſhall be for 
the making a Table of Logarithms to couliſt of 
7 places; whereiore find ſo many continual Means 
between 1 and 10, till the laſt may have 7 Cy- 
phers placed before the fignificant Figures of its 
Numerator 3 in order whereunto, annex to the 
Number 10 a competent Number of Cyphets, 
( viz. 28, becauſe the Work may be the more 
exact) and extract the Square Root of that Num- 
ber ſo enlarged, which being done, you will find 
its Square Root to be 3. 1622776016837; this 
being done, annex to the ſaid Root 14 Cyphers 
\ WH more, and extract the Square Root thereof, which 
f | you will find to be 1.7782794 1003892, 
Again; annex to the Root laſt found 14 Cy- 
| phers more, and extract the Square Root thereof, 
which you will find to be 1:33352143216332 ; 
nnd thus proceedifig ſucceflively by annexing of 
be WW Cyphers, and a continual Extraction of the Square 
to Root, until you have found a Square Root, or 
be continual Mean, having 7 Cyphers placed before 
i- the ſignificant Figures of its Numerator, which 
he will be found, after 27 ſeveral Extractions, to be 
of 1.000001 7 15559. | 


So the 3 laſt oo 


Means between 10 and>1.00000003431119 
1 will be found to beY1.00060001715559 


| an which 3 cotifitinal Means are leſs than 2, and 
11 J near i, that there are 7 Cyphers placed be- 
ein ore the ſignincant Figures of each of their Nu- 


2z Meratoss, | : 
| Q Having 
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Having found 27 ſeveral Means between 10 
and 1, place them ſuceſſively one under the other as 
in the Column A, of the following Table; then 
make another Column B, to contain the reſpective 
Logarithms of thoſe continual Means. [ps 

And becauſe biparting the Logarithm of any 
Number produceth the Logarithm of the _ Square 
Root of that Number, therefore take the Logaritim 
of 10, which is 1.000000, and place it in the 
Column B, over againſt 10, then bipart it (that 
is, divide it by 2) and you will have 0.500000 
which is the Logarithm of 3.16227766 0.16837 
the Square Root of 10; then take half of that Lo- 
garithm. viz. 0500000, which is 0.50000, and 
place it for the Logarithm of 1.778279410, &. 
the ſecond mean Proportional, (or Square of the Root 
of 3.162277660, ec.) and fo by continual Bipar- 
tition, you will at length find that 0.00000000 
7450580, will be the Logarithm of the laſt cow 
tinual Mean, viz. the Logarithm of 1.0000000! 
71559, as in the following Table. 


— ä 8 = 


| Continual Means, | Their Logarithms. | 


— — —ͤ——— — — ͤ—— — — Y 


10.00000000000000 | I .OQ00CO00000000 + 
3.16 227766016837 0.50000000000000 
1.778279 41003892 0.25000000000000 
1.33352143216332 0.12500000000000 

| &c. 66 & c. jw. 1 | 

1.00000006862238 | c.0000000029802322| 

| _ 1.00000003431119 | 0.0000000014901161 

f 1-00000001715559 | 0.0000000007405905 


—— 


— 


| 


9 —— — — 
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III. Any Number whatſoever being given, how to 
male the Logarithm therebwft. 


; 4 
—_— 


When it is required to make the Logarithm of 
any Number, extract ſo many continuz] Means be- 
tween the given Number ande t, until the Mean 
whlen Corneth neare!lc 1, may be a mix'd Number. 
leis than 2, and fo near 1, that it may have 7 Cy- 
phers placed before cho Egnilicant Figures of its Nu- 
merator, which being done, you may calily find 
out the Logarithm of that continval Mean, by 
help of the * foregoing Table; and then by doub- 
ling, and redoubling the Logarithm of the faid con- 
tinual Mean, as many Times as you found conti- 
nul Means by Extraction, ſo ſhall you at laſt have 
| the Logiriehm of the given Number. Or I 
You make the Logarithm of any Number what- 


ſorver by this and the laſt Rule. + 


As for Example. . 
4 4 HOY et. 1111 EE | EXT 


Let us pitch upon the Number 2, and make its 


_ be Sh 

Jo do which, annex to the Number 2 a compe- 
ene Number of Cyphers, biz. 28, and extract the 

| I Sqtare Root thereof, which you will find to be 
1.414213$6237309 for the firſt continual Mean, 
to which ſaid Mean annex 14 Cyphers more, 
and extract the Square Root thereof, and fo pro- 
(ed, by 'annexing of Cyphers and extracting of 
-1 | boots, till the neareſt Mean Proportional Num- 

„dee, may have ſeven Cyphers placed before 

IIe Ggniticant Figures of its Numerator, which at- 

ter 23 ſeveral Extractions you will find to be {aid 

Any % be 1.0000000862658, - 
: 2 Then 


tinual Mean, fay by the Rule 
As the ſignificant Figures of the Twenty ſth 
Mean Proportional in the foregoing Table, vit, 
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Then to find out the rithm of this con- 


Three Direct, 


6862238 
Is to its reſpective Logarithm 29802322, 
So are the ſignificant Figures of the laſt continu, 
al Mean found between 1 and 2, viz, 8262958 
To its reſpective Logarithm 35885571. 
| Now if you prefix before the Logarithm laſt 


found 8 Cyphers, it will be 0000000035885571, 


which being doubled and redoubled 23 Times, 
(becauſe there were 23 continual Means found be- 
tween 1 and 2) there will at laſt be produced 


_ ©0.30102998797568, which is the Logarithm of 
the Number 2, which was required; but becauſe 
we intend the Table of Logarithms to conſiſt but 


of 7 Places, and becauſe 2 Nines follow the ſixth 
Place, therefore make the Figures 2 to be 3, and ſo 
ſhall the Logarithm of 2 be 0.301030, cancelling 


the following Figures as ſuperfluous. 


The Logarithm of 2 being found, you my 
eaſily find the Logarithms of 4, 5, 8, 16, 20, 25, 
32, 40, 50, 64, Oc. by Artiticial Multip lication 
and Diviſion, which is by adding and (abi 
ing of Logarithms; for if you take the Logarithm 
of 2 out of the Logarithm of 10, there will re. 
main the Logarithm, of 5 and the Logarithm of 
2 doubled gives you $2 Logarithm of 4 then 
add the Logarithm of 4, t ny Logarithm of 2, 
and you have the Logarithm of 8, and to the Loꝶ- 
rithm of 8 add the Logarithm of 2, and it gives 
you the Logarithm of 16, and the Logarithm 
of 5 added to the Logarithm of 4, gives the Lo- 
garithm of 20, and the Logarithm of 6 doubled 
gives the Logarithm of 25, Cr. 
N 


S g. ng. 2 


2822 
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In the next Place you are to get the Logarithms 
of 3, 7, 11, 13, 17, 19, 23, 29, 31,37, 41, 43, 
47, $53, | $9, 61, 64, 71, 73.79. 89, 97, Ce. by 
help of which all the reſt may be calculated. 

IV. The firſt Figure of every Logarithm, which 
is ſeparated from the reſt by a Point or Prick is very 
properly called the Index, or Characteriſtick of the 
Logarithm, which ſheweth the Nature of the Num- 
ber by it fignified, wiz. whether it be Poſitive, or 
Negative; and if Poſitive, of what Number of Places 
it doth conſiſt, and it Negative, what Place of the 


{ Decimal] Fraction the firſt Figure of the Number by 


it ſignified, ſhall poſſeſs, as in the following Table. 


# 46768. 1 4.670134 
| 4576.8 | | 3-670134 
| 467.68 2.670134 
, | 46.768 | BY | 1.670134 
hn of © 5 468 > of 0670l34 
| 46768 | & [1.670134 
.046768 2.670134 
0046768 3.670134 
C. 046768 4.670134 
Whereby you may perceive that the Logarichms 


of abſolute and deſective Numbers are the fame, on- 
ly the Characteriſtick of a deſective Number is 
marked with the Note of Deſection, for the Lo- 


grithm of the abſolute Number 46 768 is 4.670134, If 


the Characteriſtick 4, ſhewing the Number by it 
_ to conſiſt of 5 Places, as is already ſaid in 

e fourth Rule of the ſecond Chapter, and the 
Logarithm of the mix*'d Number 46.768 is 
1.670134, which is the ſame with the former, only 
the Characteriſtick is 1, which ſheweth the Inte- 
gral Number by it fignitied, to conſiſt of two Places, 
1 Q 3 „ 
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the reſt being a Decimal Fraction. Likewiſe the Lo- 
garithm of the Decimal . 46768 is — 1.67013 
which is ſtill the ſame with the former, only its Cha. 
racteriſtick being marked with a Note of 'DefeQi- 
on (heweth it to be the Logarithm of a Decimal Fra. 
&ion3 and becauſe the Characteriſtick is — l, it ſhew- 
eth that the firſt Figure of the Number by it figni- 
tied, doth poſſeſs the firſt Place of the Decimal, or 
Place of Primes: Again, the Logarithm 46703 is 
ſtill the fame, and it you look for it in the Table 
of Logarithms, rot regarding, the Index, you will 
hnd it to be the Logarithm of 46768, but becauſe 
its Index is defective, I conclude it to be the Lo- 
garithmn of a Decimal, and becauſe the Index, 
or Characteriſtick is 4, therefore I conclude that tlie 
h{{t Figure of the Number ſignified by it, muſt pol 
leſs the fourth Place of the Decimal 3 wherefore place 
3 Cyphers before it, and you have . 0006768 for 
the Decimal ſignified by the Logarithm 4.670134, 
This being well underſtood the reſt will eaſily be at- 
tained by tue following Directions. | 


Chap. 4. 
1 H A p. IV. 


ne Uſe of the Table of 
'l  Logarithms. 


e T5 E Uſc of he Table cf Logarithins is two- 
fold, viz. Firſt, To find therein the Loga- 
e WM rithm of any given Number, or to find the Num- 
» ber appropriated to any given Logarithm. 
1 Sccondly, To reſolve divers neceſfiry Problems in 
ie Arithmetick, ny, Trigonometry, Aſtronomp, 
{- Gr. 
e Concerning the firſt of theſe I ſhall not meddle, 
Nr becauſe our Limits will not afford ſufſicient Room 
4, to inſert a Table of Logarithms 3 and the Tables al- 
t- WW ready publiſhed by others are ſufficiently explained, 
| in that Point, as Mr. Briggs, Mr. Gunter, Dr. Nem- 
ton, Mr. Wingate, Mr. Norwood, Mr. Philips, &c. 
every one ſhewing how by their own Tables to find 
the Logarithm of any Number, or the Number to 
any Logarithm 3 therefore I ſhall proceed to ſhew 
their Uſe in Arithmetick, viz. how to Multiply, 
Divide and Extract Roots, c. thereby. And 
Firlj, | 


_ To Multiply by the Logarithimns. 


In Multiplication, by the Logarithms, there are -3 j 
Cales, wiz. the Characteriſiicks of the Logarithmus 
of the Factors are either both Affirmative, or both 
Negative; or elle they are one Affirmative, and the » 
cher Negative. 

Q 4 I. When 
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I. When they are both Affirmative, 

When the Characteriſticks of the Logarithms d 
the Factors are both Affirmative, then the Sum of 
thoſe Logarithms is the Logarithm of the Fact or 
product. 

Examples. 

Multiply 34 —- —— 1.531479 


bß 26 ——-—— Log, 1.414973 
Product ig ———log 2.946452 
Multiply 28.86-———— Log. 1.460296 

by 8.9 — a o. 949390 


— — 


Product "95 8. 54 


Log. 2 2 4096 ” 


Note, That if you carry 10 to the Charadteriliich 
it is Affirmative, as in the laſt Example. 


UI. When they are both Negative. 


When the Logarithms of the F Cors have ther 
 Characteriſticks - both Negative, or Defedive, 
then the Sum of their Logarithms is the Logi- 
rithm of their Product, the Sum of their Cha- 
racteriſticks being alſo Negative, a as in the follow- 
ing Examples, 


Multiply .004 — 2a 3.602060 
by 02 ——Log. 2.301030 


— 


— te ens. af 


1 ; 


Product is 00008 | 5-903090 
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Multiply 025———Log, 2.397940 
by 42 Log. 1.623249 


{ product is .01050 Log 2.021189 
Multiply .093 —————Log. 2.968483 
T by 2058—..——Log. 2.763428 


— 


V —, 


product 005394——-Log 3.731911 


And here Note, that when you carry 10 to the 
Characteriſticks it is Afhrmative, and muſt be abated 
| out of their Sum, as in the two laft Examples. 


III. When they are Heterogeneal, viz, the one 
Affirmative, and the other Negative. 


When the Characteriſticks of the Factors are 
the one Negative and the other Affirmative, 
| then add the Logarithms together; and when you 
ck, come to the Characteriſticks, take their Difference, 
and place it for the Characteriſtick of the Pro- 
du, making it either Affirmative or Negative, 
according to the Affection of that wherein lay the 
Exceſs; and here Note, that if you carry any 
eit thing to the Characteriſticks, it is A ffirmative, and 
ve, muſt be added to the Affirmative Characteriſtick. 
* And in the following Examples. 
na- 
w- || Multiply 348 — Log. 2.54157 
. by 64—— —— Log. 1.826180 


Multiply 348 ———Log. 2.541579 
by , .0064————Log, 3.806189. 


| Produc 2.2272 — log. 0.347759 
ſu 1 14 „ 7 | 


Mul- 


—— — —y— ——————̃ j — — — — wrt — — 


— 7rV—ð — — — 


— 


_ —— ͤ ͤ w: ͤͤ—-- K UA ils”. 


— 
dint 


* 
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5 Multipy. 3.48 —.— Log. 5 441579 
by 7888415 TS 
Product 022273 . 2, 2347759 | 
Multiply oh 3 : 62— 105 3.551693 
byÿ 08 —— og. 3.903089 
Product 28.496— — Log. 1.454782 


bre by « the Lare, 


If 0 ſubſtract the d of one Num- 
ber out of the Logarithm of another 
is the ſame (and produceth the fame Effect) 
with Diviſion in natural Numbers, the Loga- Iſ F 


rithm remaining being the en, of the 
Quotient. 


II. In Diviſ ion, by the Lo earithins, there are 
three Caſes, wiz. Firſt,” when e Characteriſticks d 
of the Dividend,” n__ of the Diviſo are both Il fi 
Atfirmative: Secondly,” when they. are both Neg 1 
tive. And, Thirdly, when they are Heterogencal, I 
viz, the one Affirmatibe, and the other Nene N 
Ot willety in their Order, ; 4 y 


» © * * + 
« 4 tk * 


"0 1 When 
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y 


I. When they are both Affirmative, 


111. When the Characteriſticks of the Divi- 
dend, and of the Diviſor, are both Afflrmative, 
then if you ſubſtract the Logarithm of the Divi- 
ſor out of the Logarithm of the Dividend, the 
| Remainder will be the Logarithm of , the, Quo- 

tient. And if. you borrow 10 from the Characte 
riſticks, it is Affirmative. ee 


Examples. | 


Divide 6 2.670246 
by 12 Log. 1.070181 


— — 


Quotient 3 — Log. 1.59106 5 


Divide 144———log. 2.138362 
by 16 —— — log. | 1.204120 ; 


pe OPENS _——_— 


Quotient 9 =——— Log. 0.954242 | 


„ Theſe Examples are fo plain that they need no 
T7 


II. When they are both Negative. 


are IV. When the Characteriſticks of th > Divi- 
icks dend, and of the Diviſor, are both Negative, 

ſubſtra the Logarithm of the Diviſor from the 
„ Logarithm of the Dividend, arid the emainder 
acal, I the Logarithm of the Quotient and if, yu ber- 


„ 


Examples. 
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Examples. 
g. 1.681241 
g. 1.079181 
0.602060 | 

| Divide 036 ——— Log 2.556303 

(2) by .18 ——— Log. 1.255272 
Quotient <2 ————— Log. 1.301031 
| Divide,.155 Lg. T.193125 
(3) by 39 ———— Log. 1.591064 
Quotient .4.——— Log. 1-602061 
Divide 0171 — Log. 2.23 2996 
Quotient 019 l Log. 2.278954 


The firſt, and ſecond of the foregoing Exam- 


ples are eaſily underfiood ; and as for the third 


and fourth, all the Difficulty therein is cauſed by 


| borrowing 10 at the next Figure to the Charact- 


riſticks, as in the third Example, in ſubtracting 
5 out of 1. Now. to make good the 10 borrow: 
ed, I pay 1 to the Characteriſtick of the Divilor, 
and becauſe the ſaid 1 is Affirmative, and the (aid 
Characteriſtick Negative, therefore ſubrſtact it from 


the CharaGeriliick of the Diviſor, and there r& 


mains nothing; wherefore I take (o) out of the 
Charactetiſtick of the Dividend, and there remains 
I for the Characteriſtick of the Quotient. The ſame 

„ 1 
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is to be underſtood in the fourth Example, and in all 
others of the ſame Nature. 


A general Obſervation drawn from the third and 
fourth Rules foregoing. 


v. If when the Characteriſticks of the Divi- 
dend and Divifor be Homogeneal, (that is, both 
Affirmative, or both Negative) the Characteriſtick 
| of the Diviſor is greater than the Characteriſtick 

of the Dividend; then in this Caſe ſubſtract the 
Characteriſtick of the Dividend, out of that of the 
Diviſor, placing the Remainder for the Characteri- 
ſtick of the Quotient, changing its Sn, wiz. if 
it be Affirmative, make it Negative, and if it be 
Negative, make it Affirmative 3 remembring the 
Directions under the laſt "_w when you borrow 
from the Characteriſticks. 


Obſerve the fallwin Examples. 


Divide C Lhe — — Log. 0.806180 
(1) by — — Log. I-903090 
Quotient. 08 Log. 3 


Divide Ga fo Log. ofies 180 
(2) by fe 9 2.03005 

| Quotient 008 Log, 3903090 
Divide 6. — — Log. 0.799340 
(3) by 78 751 Log. 1.806251 


| . a ee 
Quotient fy FED INES Log. 3.903089 
Divide 
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Divide 75 —— Log. 1.87506 
(4) by ois ——— Log- 176 


— — 


Quotient OY _ Log. 2.6989 %%—ᷣ \ 
Divide Pa — Log. 1 806 180 
(5) by * Nec Log. 3. 9030 
| —— 


. Quixient 80— — —Log- - 1.903090 | | 


10 Divide 16. $6 1 | 1.219060 7 


| (6) W 460 Log . wee wy 
Quotient $036 — — Log. T356302 


$ L 


in. When they are Hetetogeneal, viz. the ont 
Negative, the other Affirmative. 
VI. * hen the Characteriſticks of the Dividend 


and the Diviſor are Heterogeneal, proceed as in the 
two firſt Caſes, till you come to the Charactericticks, 
and then inſtead of ſubſtracting the one Characteriitick 


from the other, add them together, ſoſhall their Sum 


be the Characteriſtick of the Quotient, and it is of the 
ſame kind with the Characteriſtick of the Dividend. 


But here Note, that when you borrow 10 at the 


next Figure to the Characteriſtick it muſt be paid to 
the Chatacterſtick of the Diviſor Affirmatively, vz. 


If the Characteriſtick of the Diviſor, be Affirmatively, 


then add I to it tg that you borrowed, and if it be Ne- 
gative, ſubſtract 1 from it As in che ns Ex- 
auples. 


Divide W = 3 S 58385 
(1) by 120— Log. 1.079181 
Quote . 012 — Log. 2.869181 


Divide 
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Divide 64 Log. 1806189 
(2) by es 3.9530gp 
Quote 899 ———= Log, 2.903099 
Divide *64——— Log. 1.806180 
(3) by 80 Ig. 2.903090 
Quote oo ——— Log. 4903099 


In the ſecond of the Cl Examples I borrow 
I, (in the Place next the Characteriſtick) by ſubſtract- 
ing 9 out of 8, wherefore to make it good I ſubſtract 
1 from 2. (th e Characteriſtick of the Diviſor) 
1 it is Wards and the Remainder, which is 

- I add to 1 (the Characteriſtick of the Dividend) 
wad their Sum is 2 for. the Characteriſtick of the 
Quotient, wh 190 8 is Affimative, becauſe the Characte- 
nllick of the'Diyidend i is Affirmative. 

and in the lalt Example, I likewiſe } 1.40 1 
from the Charackterittick, - wherefore to make it 
good, I add 1 to the Characteriſtick of the Di- 
viſor, ( becauſe. it Affirtative) and that makes 
it 3, which, added to- 1 (the Characteriſtick 
of the Dividend) makes-"---4 lor the ChartQeritiick 
of the Quotient, which here is Negative, be- 
cauſe the Charat iſtic of the N is Ne- 
gative. TH Fay \W ? I 18 | ? 3 * 7 


Other 3 far” Exerciſe may be ſuch a fol- 
ow. 


Divide 5e. 2.117717 
by 36 —— Lv 11554303. 
Quote or e Log. 3 255272 
Divid 
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Divide 6.4 ——— Log. 0.806180 
by JOB ———— Log, 2.903090 
Quote $0 ———— Log. 1.903090 


Divide 68 = Log, 183250 


by .68 Log. 2:903090 
Quote 850 * Log. 2.929419 


To raiſe the Powers of Num. 
bers, viz. 10 find the Square, 
Cube, Biquadrate, or ſqua- 
red Square, &c. any Num- 
ber. Alſo to Extract the 
Square, Cube, Biquadrate, 
&c. Roots of any Number 
by the Logarithms, p 


BY the third Section of the Second Chap- 
OD ter of this Book it is evident, that if you 
add the Logarithms of two Numbers together, 


the Sum will be the Logarithm of their ' ro- 
v 


Chap. 6. Artificial Arithmetick. 229 
duct; Ind by the firſt and fourth Sections of the 
gth Chapter of my Decimal Arithmetick, ie ap- - 
peareth that any Number multiplyed by it ſelf, 
produceth ics Square, wherefore if you double 
( or multiply by 2 ) the Logarithme of any Num- 
ber, it will produce the Logarithme of its Square, 
which if duly conſidered, you will find that to 
Square, Cube, &c. any Number, is nothing elſe 
but to multiply the Logarithme of the given 
Number by the Index of the Power you would 
raiſe it to, viz. If you would find the Square of 
any Number, multiply the Logarithme thereof 
by 2, ſo ſhall the Product thereof be the Loga- 
rithme of its Square; and if you would find the 
Cube of any Number, multiply its Logarichme 
by 3, and the Product thereof will be the Loga- 
rithme of its Cube; and if you would find the 
Biquadrate of any Number, multiply its Loga- 
| rihme by 4, and it will produce the Logarithme 
3 Hof J Biquadrate, &c. As in the following Ex- 
„ ampe. (EE . er 


Le it be required to find the Square of x2 
e The Logarithme of 12 is 1% 181 
, 5 

17 | ks ee Les: Th 2.158362 


Which being multiplyed by 2, ptoducetli 
1158362, which is the Logarithme of 144, viz- 
te Square of 12. 3 
ap- e 
you Fat 


ro- N 1 
08 R Again 
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Again let it be required to find the Fear of 


94. | 
The Logarithme of 94 is———1.973128 
| BE | 2 


3-9462556 


Which being multiplyed by 2, produceh 
3.9462556, which is the. Logarithme of 8836 
which is the Square of 94. 8 


II. But if the Characteriſtick of the Logs. 
rithme be Negative, that is, if the given Number, 
whoſe Square, Cube, Biquadrate, &c. you would 
find to be a Decimal Fraction, obſerve, that in 
multiplying the next Figure to the Character 
ſtick the Ten, or Tens to be born in mind at 
Affirmative, and are to be deducted out of the 
Product of the negative Characteriſticks. 


Obſerve the ſeveral Examples following 


What is the Square of .7 log.— 1. 8400) 


18 


Facit . 49 log.— 1.690 196 


| | * 09 
| , * | Br "” ve 4 4 » * 1 N 1 4 ' 9 . 
n A Ly * w * SIE: * - p „„ 4 U v 4 +4 4 


DTCC ů—ðj— — - 


— 


Fagit, 0081 log.—3.90848 


Nis A 22 


4... What is the Square of . o log.—2. 954 
1498 \ « * N * * LE . f 7 


Vir 


Fac 
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What is the Cube of 12 ? - log.—1.07918r 


Facit 1728 for 12x12xX12=1728 log.—3.237543 


What is the Cube of of Of log.—2:698970 
Es ; 
* for. oß X05X05==00125 log. 4.96910 


What is the Biquadrate of 9 ?—log.—o.95 4242 
. Facit 6561 for JX9XgXg=6F EL log. — 3.816968 


What is the Biquadrate of. os? log.—2.9c 3090 
| EY 4 
elle | | 


Fatit .00004096 for 8 FED 
=00004096 whoſe Logarithme is OY 


MK 


60 


What is the fifch Power of 6 — log. 78151 
5 


* ST » 
3 


Jog Facit TITE=6X6XEX6X6 og. 3890755 


The like is to be obſerved of all others. 


To extract the Square, Cube, Biquadrate, &. Roots 
of any given Numbers by the Logarithmes. 


III. From 2 due Conſideration of the firſt 

8 of this Chapter, it may eaſily be percei- 

ved, that | . 3 5 
To extract the Cube Root of any Number 15 to 

dipart (or divide by 2) its Logarithme, ſo * 
| | | R 2 | Unc 
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” that biparted Logarithme be the Logarichme of 
the Square Root deſired, 


Example. 


10 it be required to extract the Square Root ei 
75832 


q.=75832 ———— log: 4. 8790.5 

| | 2 
N.=275.37-——log. Biparted 2.4 3992 
Let it be required to find the Square Root of 4409 


g. 2448 — 1 3.652149 
8 2 
9267 —— log. Biparted 1. 82607 


In the firſt of theſe Examples the logarithned 
75832 is 4. 879852, which being biparted (or d 
vided by 2) gives 1.826074 for the logarithmed 
(265.37) the Root required. 
And in the ſecond Example 3.652149 (the b 

ithme of 4489 being biparted) gives 1.826074 
= the logarithme of (67) its ſquare Root. 

So will the Square Root of 36783 be found to 
be 191.789 fere, and the Square Root of 3866 al 
be 62.17717 fere. And the Square Root of 9 
will be found to be 9.7468, G. 

To extract the Cube Root of any Number ist 
tripart (or divide by 3) its e ſo ſhall 
this triparted Logarithme be the * ) 
the Cube Root required, 
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Examples. 


Let it be required to extract the Cube Root of 
157464. 


The Cube 157464 —C——£c—log. f.197181 


3 


Nc. . 54 ———-log. triparted 1.732393 


Let it be required to find the Cube Root of 
187237601580329. | 


The Cube 187237601580329--log. 14.27239308 


— 


3 — — 


de. 47209 — its triparted—log, 4.75746436 


In the firſt of theſe Examples where it is re- 
quired to extract the Cube Root of 157464, its 
Logar. is 5.197181, which being divided by 3, 
hath for its third part 1.732393, which is the 
EL ogarithme of (54) the Cube Root of 157464, 
%- which was required. And the ſame is to be ob- 
074 erved in finding the Cube Root of 1872376015 
$0329 by the Logarithmes ; or of any other po- 
| toFitive Number whatſoever, as you may ſee by the 
following Examples. 5 


The Cube —— — its log. o. 90 3090 


3 — — 


au NC —2— — * 5 | ——its log. O. 3010 30 


e Cube 7 — - —its log. 2.096910 
; | ) 


— 


7 jt 


R 3 -- 2a 
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The de 15. 625 — | its "0 T. 193820 
— 
c log 9.397500 


To extract the W Root of any given 
Number, do thus, viz. Take 
To 1 the Bi- its Logarithme, and divide it 
quadrate Root of by 4, ſo ſhall the fourth par 
any Number. thereof be the Logarithme o 
the biquad. Root required, * 

in the following Example. tn 


<= mn oy RR I) Q 0 a A, mwh w , ÞoAS 


Let it be 7 to extract the qu 
Root of 256. 


Biquadrate: N amber given 256——its log. 2. 40d 
4— 
tr J. biquad. =4 — its log. o. PR 
Here the Log. of the given i biquadrace Numb, 
Viz. 256 15 2.408239, which being divided by 4, 
giveth 0.602059 for the Logarithme of (4) the 
biquadrate Root required, 
In like manner if you would extract the Rot WW | 
of the fifth Power of any Number given, divit 
its Logaritbme by 5, ſa ſhall the Quotient be tis 


Logarithme of its Root. And if you would find tis It 

155 from the ſixth Power of any Number, d: 

vide its Logarithme by 6, and the Quote is tl 

Logaritbme of the Root deſired, Ge. Fey. 

TV, But here you are to obſerve in extradiny A 
the Square, Cube, Biquy Its 

To extratt the Square, drate, or any other Rod 
Cube, &e. Roots of ne- Of a negative Number; " | 
ative Numbers by che decimal by the Logo qui 
Latrinen | chat if you cannot 4 a Log 
We 1 ; 
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divide the Index or Characteriſtick of the Loga- 
« W -;:þne without the Remainder, then add to the 
ſaid Characteriſtick ſo many Units, till it may be 
divided without any Remainder, and place the 
Quotient for a new Characteriſtick, (belonging to 
the Root;) Then look how many Units you lent 
to the Characteriſticł, and eſteem them ſo many 
Tens to be prefixed to the Logarithmetical Figure, 
immediately following the Cbaracteriſtick; then 
proceed to finiſh the Work, ſo ſhall this new Lo- 


geritbme be the Logarithme of the Root required, 
which will alſo be negative. 


— ——_—_—_ 


as | 
| Examples follow. 
vill What is the Square Root of. 1442 
WM Square given=.144 ——its 10g.— 1.158362 
vir, | 2) | 


Y 4 WE Its ½ 23797 ——its Jog. biparted.— 1.579181 


What is the Square Root of . 00324 


Root 

_ Square given =.00324 —y.}.f0545 

| q | 2) | 

d 4 Its /q.=05621 ———- log. biparted. — 2.755272 

7 1 | | | 


What is the Cube Raot of .ooo5 12 ? 


Cube given=0005 12——— its bg.—4.70926 
5 | > 2 


3 
its log. trĩparted 2. 903089 


Its Je.—. oy — 


In the firſt of theſe Examples, Where it is re- 


Lgar. is — 1. 158 362, which (according to the 
a 8 3 third 


quired to extract the Square Root of. 144, its 


ao” 


third Rule) I ſhould bipart, (or divide by 2 
And becauſe its negative Characteriſtick (—1) can- 
not be evenly divided by 2, I increaſe it by an 
Unit, and it makes 2, then will the Quote be. 
for the Index of the Log. of the Root, then do] 
proceed, to the next Figure, to the Charatteriſtich, 
which is 1, and becauſe it added 1 to the Chi 
racteriſtick, therefore I increaſe the next Figure by 


adding 10 to it, (or perfixing x before it) and || 


then it is 11, Cc. So I find the Logaritbme of the 
Root to be—1.5755272, viz. . 37947. 
And in the third Example, where it is required 
to find the Cube Root of .ooog 12, the Index of 


its Legarithme is—4, which cannot be evenly d. 


vided by 3, therefore I add 2 to it to make it 6, 


and the Quotient is—2 for the Index of the L. 
garithme of the Root, then becauſe I added 2 0 
the Index—4, therefore I increaſe the next Fun 
to it with 2 tens, making it 27, &c. So is the 
Cube Root required, found to be o 


C 


pſerut 
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Obſerve the like in : extratting of any other Roots : 
Otherwiſe you may make uſe in the following | 
Table. e 3 ; 0 


— 


6 e ee e me? 
—7—6—9g-10--I1--I2 { —2 


— — 
un WM ———— 


50. 40. 30. 20. 10. 0 


1 


Tube Uſe of the foregoing Table. 


In the foregoing Table the Figures 2. 3. 4. 5. 6. 
placed on the left-hand, are in the Indices of Pow- 
ers, whoſe Roots are required to be extracted, 
or they are Diviſors by which to divide the Le- 
garithme of any given Power, in order to find 
out its Root: As the Number 2 (which is the 
uppermoſt) is the Diviſor for finding the Loga- 
rithme of the Square Root of any Number: And 
3 the Diviſor for the Cube; and 4 for the Biqua- 
date, G. The Figures placed between the per- 
> pendicular 
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pendicular Line, and the ſeveral Lines of Coy. 
| nection, and under A are the Charateriſticks of 
| the Logarithmes of Negative or Decimal Num. 
| bers, whoſe Roots are required to be extracted 
And the Figures placed on the right-hand of th 
perpendicular Line under B, are the Chara8e:. 
| ſticks of the Logarithme of the ſeveral Roots : And 
the Numbers at the bottom of the Table, wiz. 1, 
| 40, 39, &c. are the Numbers to be added, or n. 
| ther prefixed to the firſt Figure of the Loparithm: 
next the Characteriſtick, whoſe Negative Index i; 
found in the ſame Series or Column even with the 
ra 


Example, 


Leet it be required to extract the Cube Rod di 
405224. 8 8 85 


The Logdithme of the given Number i 
—1.6076951. | FL 
And the Diviſor whereby to extract the Cul 
| Root is 3, which I find in the foregoing Table on 
| / the Left-hand ; then on the Right-hand of is 
Line of Connection, I find the Charafteriſtick ol 
the Logarichme—1.6076951, which is —7, and juſt 
againſt it on the Right-hand under B, I find—1 
for the Cbaracteriſtick of the Logarithme of the 
Root, and in the bottom line under the ſaid —1, 
in the ſame Series, I find 20 which is to be pre- 
fixed to the Figure in the Logaricthme next the 
Charatteriſtick, &c. and having finiſhed Diviſion, 
I find the Logarithme of its Root to be — 18692317 
which is 74. | — 
So if the Logarithme —6. 418426 were to be 
| divided by 4, Firſt the Diviſor 4 on * 
| | vit- 
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lefe-hand of the Table, and find the Characreriſtick 
, behind its Line of Connection, juſt againſt 
which, on the Right-hand of che perpendicular 
Line you have—2 for the Index or Characteriſtick 
of the Quotient; and at the Bottom, juft under- 
i. neath—6 you have 20, which being added to (4) 
me firſt Figure of the Dividend next the Chara&e- 
riſtick makes it 24, in which the Diviſor 3 is con- 
„gained 6 times, &c, See the Work, 


1 Biquad, propoſed NT Re Ines 
1 N 79 
eee —2.604606 
p Tg 
Of ſche Uſe of Logarithms in | 
Comparative Arithmetick. 
itz 
N : | | = < 
e Having three Numbers given, to find ac 
I fourth Proportional. 
pre- 5 | 
the | 
11 T His is nothing elſe but the Work of the 
317 Rule of Three, and it may be thus per- 


Add 
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Add the Logarithme of the ſecond and thirs 


Numbers together, and from their Sum ſubtiad 
the Logarithme of the firſt, ſo ſhall the remainder 


K 


be the Logarithme of the fourth, as in the follow. 

ing Example. 5 | a 
The 3 given Numbers are 3, 24, and 108, uno 

which it is required to find a fourth Proporio- 

nal. , NE 


3: 24 : 108 : 864 
The Operation by the Logarithmes. 


0.477121 | 


As 3—its bog, ——— - 


Is to 24 its log. — ——————1.380211 N . 

50 108 its 1g. —ü( ͥ W | p 

I : Kd F 

The Sum of the 2 laſt Jog. is 3.413635 v 
From which if you ſubtract * 6 | 

Log. of the firſt, the Remainder isf ©*2 30514 I 


Which is the Logarithme of 864. the fourth Pro- 
portional required. „ 
The former Work may be ſomewhat ſhortned, 
| if inſtead of the Log. of the firſt you take its Com- 
| plement Arithmetical (which is nothing elſe but 
to ſet down what every Figure wants of 9, till you 
| come to that next the Right-hand, and then ſet 

down what it wants of 10) and then add them 

all 3 together, and cancel the firſt Figure of the 
Sum on the Left-hand, and then will the Sum be F 
the Log. of the Anſwer, as will appear by work- 6 
ing the foregoing Examples. * — 


Ys, ing 


As tra 
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As 3 Comple. Arith. of its log.—9.522879 
i add 


Is to 24 Its log. — —— 1.380211 
So is 108 — its log, — 2.033424 


To 864—— Its log, ——— 12.936514 


PROP. II. 


| Between two Numbers given to find a 
Mean Proportional. 


When the Logarithmes of the Numbers pro- 

pounded are Homogeneal, viz. both Affirmative, 

1 or both Negative, add them together, then bi- 

| part that Logarithmetical Sum, ſo have you the 

| Lgarithme of the Mean Proportional required, 

which Logarithme ſo found, is of the ſame kind 
| with the Logarithmes of the Number given, 


Let it be required to find a Mean Proportional 
between 18 and 6. e MHD 


18 lag. 1.25527 
Win 


2)2.93342 


10. 392 bog. 1.0101 


In this Example the Logarithme of 18, and 
6 being added together make 2.02 342, which is 
the Logarithme of 108, and that Logarithme be- 
ing divided by 2 (which is the ſame with ex- 
As I fracting the Square Root of its ſignificant "= 

els 
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ber, as in the third Rule of the ſixth Chapter 
| the Quotient is 2.02342, the Logarithme of 
| 20.392 which is the Mean Proportional req. 


| | | es 2 

Example 2, 

| * | T3). - p | 

| Let it be required to find a Meah Proportional 
between .o18 and . oo6. | 


.018 its log. —— 
006 its log. — | . 
— - Lo! 
2)—4.03342 80 


010392 log. — 2.01671 


II. But when the Charaderifticks of the Lys 

| Tithmes of the given Numbers be Heterogencl, 
vix. the one Affirmative, and the other Neps 
tive; add the Logarithmes together as before, 
till you come to the Characteriſtick, then ſub- 
tract the leſſer Characteriſtick out of the greater, 
( according to the third Rule of the fourth Chap. 
ter,) which being done, bipart the Logarithme- 
tical production, ſo ſhall the Quote be the Ly: 
rithme of the mean Proportional required, which 
will always be of the fame kind with that L- BY 

_ #ithme of the given Numbers, whoſe Index is 
greateſt, as in EY Examples, 


at 


TT Ne 7: Examjit 
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A Example 1. 


What is the mean Proportional between 36 
and .5 2? Facit 4.2427. 


Here the Log. $3 I.556302 
f | C453 —1.698970 3 


Their Sum is | 2) 1.255272 


— — 


| which being divided by 2, gives 
the Log. of the Mean Prop. which 9.627636 
is the Log. of 4.2427. 

Example 2. 


What is the Mean Proportional between 12 


. and 75? Facit 3. 
0 The Log. of 4 i 15 ; 1.079181 
el, 9.75 — 1.875061 
ad Their Sum is 2) 0.954242 
op4- n 


ich which being divided by 2) 
5 gives the Log. of 3 the Mean 0.477121 
Proportional required. mh 


for .75: 3:: 312: 3 


PROP: 
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P R DP; III. # P 


Between two Numbers given, to find 
two Mean Proportionals. 


Whether the Numbers given be Homogenal, 
or Heterogeneal, ſubtract the Logaritbme of the 
leſſer Extream from the Logarithme of the greate: 
Extream, then take; of the difference of the ſaid 
Logarithmes, and add it to the Logarithme of the 
leſſer Extreamg fo will the Sum be the Logarithme 
of the leſſer Mean; then add the fame Difference 
to the ſaid Logarithme of the leſſer Mean, and the 
Sum will be the Logarithme of the greater Mean; 
ſtill obſerving the Rules delivered in the fourth 
and fifth Chapters of this Book, in adding and 
ſubtracting of Logarithmes. 


Examples. 


Example 1. Let it be required to find two Mem 


Proportionals betwen 144 and 12 ? 7 


The Log. of ; 144) 15 Taba 
1 12 1.079181 


— — — — 


The Difference 3) 1.079181 


— — — 


3 of the Differ. 0.359727 


Leſſer Mean 27.473 log. 1.438995 
Greater Mean 62.899 lg. 1.798635 


Exampt 
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Eximiple 2. Let it be required to find two Mean 
Proportionals between 75 and. oy? 


The Log: of $7 1 5 nou 


The Difference——3) 1. 17609 x 
part of the Diff. is o. 0.392030 


3 
— ö Ä 


Loeſſer Mean is . 12331 log. 1.091000 


v Greater Mean is .30411——log. LOO da 


Py 
——ﬀ. 


Example 3. Let i ic be required to find two Mean 


* Proportionals, between 125 and og ? 

ſt 125 2.096910 

nd i The Log. of 12 5 * 2898 979 
Their Difference- 3) 3.397940 


z of their Differ.— — 1.132646 


— 


The leſſer Mean is 67860 Log. 1.831616 


15 he greater Mean is 9.2 101 L. 1.964262 
$1 PRO P. IV. 

27 Whree Numbers given to find a Fourth 
508 in a Duplicate Proportion. 


63 Take the Logarithmes of the two Numbers 
— lich have one > the ſame Denomination, and 


am} S ſub- 
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ſubtract the leſſer Logarithm from the greater, 
and double the Remainder, (that is, multiply i 
by 2.) Then if the firſt Number be leſs than the 
ſecond, add the ſaid double Difference to the 
Logarithm cf the other Number; fo will the dun 
be the Logarithm of the fourth Number, or Nun- 
ber required, as 1n Example. 

The ſuperficial content of a Circle whoſe Diz 
meter is 14 Inches, is 154 ſquare Inches, I demud 
the Content of another Circle, whole Diamerr 
is 25 Inches? Facic 491.07 ſquare Inches. 88. 
the Operation. 


C 


Diam. 14 Inches its log, ———1.1461! 
Diam. 25 Inches its log. —1. 3979 


The Difference of the log, ——=—0.25181 
| | 2 


| Their Difference doubled 0. 5036: 
The given Content its log, ——.-—2.187521 


— — 


The Content required 4991. o7. log. 2.69114; 


But if the firſt Number be greater than tit 
ſecond, then inſtead of adding the double Di- 
ference to the other Number, ſubtract it thert- 
from, ſo ſhall the Remainder be the LogarithnF 
of the Number required, as in the following Er 

ample. „ = | 

There is a Circle whoſe Diameter is 8 Inch 
and its ſuperficial Content is 616 ſquare Inche 
I demand what is the Superficial Content of“ 
nother Circle, wizoſe Diameter is 25 Inches 
Facic 491.07 ſquarc Inches, as in the former F 


ample, = 
* Diametet 
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Diameter 28 Inches its log. - 1.447158 
Diameter 25 Inches its log. —— 1.397940 


The Difference of the log. 0.049218 
| 2 
The Difference doubled 0.698436 


The given Content 616, its Jog. 2.789581 


<3 2» Gan 2 


Content required 491.07, its log. 2.691143 


PROP. V. 


Having three Numbers given, to find a 
fourth in a Triplicate Proportion. 


6 Triple the Difference. of the Logarichms of the 
| {wo given Terms, which have the ſame Denomi- 
ation. Then if the firſt Term be leſs than the 
econd, add the ſaid Triple Difference to the Lo- 
arithm of the other Term, ſo ſhall the Sum be 
he Logarithm of the fourth Term required, as 
n the following Example. 
pete - There is a Bullet whoſe Diameter is 4 Inches, 
richu nd its Weight is 9 /. I demand what Weight a 
o Ex zullet of the ſame Metal will be, whoſe Diame- 


er 4 Inches? Facit 72 J. view the following 
Work. | 


8 2 Diameter 
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Diameter 4 Inches — log.—0.602069 
Diameter 8 Inches————log.—c.90 3090 


The Difference of the Lagar . 0.301010 0 


9 


— 


The Difference Tripled is 0.903090 
The given Weight 9]. —— lg.—0.95 424; 


1 


The weight required 15 72 J.— lag. 1.8 5733 


But if the firſt Term be greater than the ſecond, 
then ſubtract the ſaid Tripled Difference from 
the Logarithm of the other Term, ſo ſhall the 
Remainder be the Logarithm of the fourth Num- 
ber required. As in Example. 

There is a Bullet whoſe Diameter is 8 Inches, 

and its Weight is 72 Pounds, I demand the Weight 
of another Bullet of the ſame Metal, whoſe Di 
ameter is 4 Inches? Facit 91. See the Operat 
on, it being the Converſe of the former. 


Diameter 8 Inches, its log. —— 0.90 3090 
Diameter 4 Inches, its lg, ——0.602060 


The Difference of the log. is —— 6.301030 . 7 
"1 


The Difference Tripled is 0.90309 
The given Weight 72, its log, —— 1.857333 


The Weight required 9 1, its log. 0.95424 


CHAP ity 
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ol CHAP. VIII. 


Of Anatociſme, or Compound Inte- 
= reſt; wherein is ſhewed how by the 
Logarithms to anſwer all Queſti- 
ons concerning the Increaſe, or 
preſent Worth of any Sum of Mo- 
ney or Annuity, for any Term of 
on Years, or at any Rate of Intereſt. 
ny According to the ſix Fundamental 
Theorems invented and laid down 
ff by Mr. Oughtred, in his Treatiſe 
De Anatociſmoſive Uſura Compoſita, 
. anncxed to his Clavis Mathematice. 


. HEN any Queſtion in Compound 
200 W Intereſt is propoſed, it will fall un- 
J | p 
der one of the ſix Caſes following, 
„ 3 
ozo 1. To find the Increaſe or Amount of any Sum 
of Money put out at Compound Intereſt, for a- 
y number of Yeats, and at any Rate of Intereſt 
ropounded. | 
2. To find the preſent Worth of any Sum of 


Money due at the end of any Number of Years 

42% come, Rebate being allowed at any Rate of 
Impound Intereſt, 

3. To find the Increaſe, or Amount of an An- 

A Pity, being forborn for any Number of Years, 
any Rate of Compound Intereſt, 

83 - £4 le 
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4. To find what Annuity any Sum of Money 
due at the end of any Term of Years to come, 
will purchaſe at any Rate per Cent. 

5. To find the preſent Worth of any Annuity 
to continue any Number of Years, allowing Re. 
bate at any Rate per Cent. | 

6. To find what Annuity any Sum of Money 
will purchaſe for any number of Years, and at a. 
ny Rate of Intereſt propoſed. 


IT. When any Queſtion in Compound Intereſt 
is propounded, find out the Intereſt of 1 J. and 
let 1). with its Intereſt, be the Rate of Inte. 
reſt implyed in the Queſtion, as if any Queſtion 
were propoſed at 8 pe- Cent. the Intereſt of x J. for 
a Year is.08 and the Rate of Intereſt is 1.08, if 
at 6 per Cent. the Rate is 1.06, &c. of which find 

out the Logarithm. 


III. Whenany Annuity or Debt, the Payment 
be half Yearly, Quarterly, or Monthly, &c. you 
are to divide the Logarithm of the ſaid Rate by 2, 
4, or 12, Cc. fo ſhall that Quotient be the lo- 
garithm of the Rate, as ſuppoſe any Queſtion 
were propounded at 8 per Cent. the Rate of Inte- 
reit here implyed is 1.08, for 


100 1c 1 es 


Which ſaid Rate is for yearly Payments, th 

Logarithm whereof is o.0o 374204, but if the Pay 
ments are to be halt yearly, then if you divid 
the ſaid Logarithm by 2, it wiil give you o. 0187101 
for the Logarithm of the Rate, and if the Pay 
ments be Quarterly, divide the ſaid Logarithm © 

1.08 by 4, and it will give you o. 09 3551 7 th 

5 — 


4 - fil bd 
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' | Logarithm of the Rate, and if the Payments be 


monthly, then if you divide the ſaid Logarithm of 
1.08 by 12, it will give P ap 0.0031183 for the 
/ NN. Logarithm of the Rate, G. and this is generally 


the firſt Thing to be obſerved in every Queſtion, 
as you will find by the following Examples. 


OAS E L 


e 


To find the Increaſe or Amount of any Sum of 
eſt Money put out at Compound Intereſt for any 
nl W Term of Years, and at any Rate of Intereſt pro- 
te- WM pounded. 5 1 
on Lueſt. 1. If 50 J.—16 6. be put out at 8 per Cent. 
for Compound Intereſt for 7 Years, I demand how 
it W much will then be due to the Creditor 2 Facit 
1nd 87 J.—015.—021d. 

IV. Multiply the Logarithm of the Rate by the 

Number of Years, and the Product will give you 
ens the Logarithm of the Amount of 11. for the pro- 
you F poſed Time, to which if you add the Logarithm 
, of the Sum propounded, the Sum will be the Lo- 
Lo- garithm of the Anſwer, FVV 


inte- The Operation by the Logarithms. 


The Log. of 1.08 the Rate prop. o.o 334237 
The numb. of Years propounded. — , 


9 


The Log. of the Increaſe of Tl cr 
. 81. 8 8 $0.2 339659 add 
he Log. of (50.8 J.) the wa, | 
. het 


The Log. of (87.061) the an- 1 6 
ſwer. 1.939829 | 
Which is 87 J. —o1 1-2 3d. fere. Weſt: 
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Queſt. 2. What is the Amount of 961.—o4 «, 
for 3* Years at 8 per Cent? Facit 97 L—17s—01d, 


The Operation by the Logarithms. 


The Log. of (1.08) the given Rate?) 
which divided by 4, gives the .Log.? - 
of the Quarterly Rate. "= ; D009 250 


o. 0250677 
083559 
which multiplyed by 13 the Quarters) - 
In 3 Years give the Log. of the In- o. 108626) 
creaſe of 1]. ) 
the Log. of (76.2) the given Sum 1.88 1954 


The Log. of (97.854) the Anſwer. | 1.990 5874 
Queſt. 3. If 50 1. be put forth at Intereſt for 20 
Years at 6 per Cent. I demand how much it will 


be increaſed to at the end of the ſaid Time. Facit 
168 /,—o1 s,—10 d. 


*, 


The Rate of Intereſt here propoſed is 6 1=6.25 
per Cent. therefore to find out the Rate of 1 J. for 
4 Year, ſay by the Rule of Proportion. 


J. J. J. 4. 
100. : 106. 2 : 1: 1862 


So that the Rate of Intereſt implyed in the 
Queſtion fit for Calculation by the Log. is 1.0625 
eren to the ſecond Rule of this Chapter, 
bchold. 5 4 | | 


The 
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The Operation. 

| - f 5 a \ | p o | | . 
en, 
The W of 2 propound. 20 
The Log. of the Amount 11. ink g) 

20 Years = a 00 440 
The Log. of 50) the Sum pro- 

poſed . — —— 1. 6989700 


The Log. of 168.090 —— 2.225 5480 


Which is 168—01 5104. very near, and ſo 
much will 50 J. he increaſed to in 20 Years at 
6 1.—5 s. per Cent. „ — 


= CASE IL 
To find the preſent Worth of any Sum of Money due at 


the end of any number of Years to come, Rebate be- 


ing allowed at any Rate of Compound Intereſt. 


V. When it is required to find the preſent Worth 
of any Sum of Money, firſt find the Amount of 
I J. for the propoſed Time, and at the Rate of In- 
tereſt propounded, then find the Logarithm ofithe 
Sum propoſed to be Rebated, and from it ſub- 
tract the Logarithm of the Amount of x J. (found 
as before) and the Remainder will be the Loga- 
rithm of the preſent Worth of the Sum propoſed. 
As in the following Example. 


Peſt. 4. What is 30 J. that is que 7 Yeats 


hence worth, to be paid preſently ; allowing Re- 


bate at 8 per Cent? Facit 17 J. 10.—01 5 d. as 
you may perceive by | 
RE The 
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The Operation by the Logarithms. 


The Log. of ( 1.08) the propoſed Rate—o.oz 3424 
The Time propoſed ——— — 


The log. of the amount of 1 J. for years o. 23 3968 
The Log. of 31.477127 


The Log. of (17.506) the Anſwer — 1.24315 
which is 17 J.— 10 5.— 01; d. and ſo much is the 
preſent Worth of 301. due 7 Years hence. 

Queſt. 5. What is the preſent Worth of 120 /, 
due 2 Years hence, allowing Rebate at 6 per Cent? 
Facit 106 J.— 15 .— II 4. 2 7 


The Operation of the Logarithms. 


The Log. of ( 1. 06) the propoſed Rate o. o25 306 
The Time propoled— — 2 


The log. of the amount of 11. for 2 years. 0.050612 
The Log. of 120 _ ——2.079181 


The Log. of (106.79) the Anſwer, 


— — of 


2.028569 


which is 106 1.—15 s.—11 d. and ſo much is the 
preſent Worth of 120 J. due 2 Years hence. 


CASE III. 


To find the Increaſe, or Amount of an Annuity, being 
forborn any number of Years, at any Rate of Con- 
pound Intereſt, 
VI. For reſolving Queſtions concerning the 
forbearance of Annuities, you are (by the 2 


The Log. of (1.7138) the a- 
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Rule) firſt to find out the Amount of 1. for the 


Time, and at the Rate of Intereſt propounded. 


Secondly, Find out the Logarithm of the ſaid 
Amount made leſs by 1, and alſo the Log. of the 
Rate made leſs by 1, and ſubtract the latter from 
the former, ſo ſhall the Remainder be the Log. 
of the Amount of 11. Annuity for the Term of 
Years propounded, to which if you add the Lo- 
garithm of the propoſed Annuity, the Sum will 
be the Logarithm of the Amount, or Increaſe of 
the ſaid Annuity. As in the following Example, 

Queſt. 6. What will be the Amount, or In- 
creaſe of 48 J.— 16 s. per An. for 7 Years, Com- 
pound Intereſt being computed at 8 per Cent. 
Facit 435 l. —08 s.—oy 3d. fere. Sce 


The Operation by the Logarithms. 


The Time propounded 


The log. of(8hegivenratet 0033424 muy 


mount of 1 J. for / ere Tho 33968 
1.7138—1=7138 its log. 18535770 

I.o08—1=08 its log. — 2.903090 ſubt. 
The difference of the Log. which 


is the increaſe of 1 J. Annuity po. 95048 / add 
is 


The Log. of (48.5) the Ann 


propoſed — ks C 1.688419. 


The Log. of (435.422) the a- 


mount of the propoſed Aanu. $2.638906 | 


which is 435 1.—8 s.—5 f d. very near, and ſo 
much will be the increaſe of an Annuity of 48 J. 
165, in ) Years, at 8 per Cent. Compound Intereſt, 


Rueſt 
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Luc. 7. There is an Annuity of 501. forborn 

to the end of 10 Years, I demand how much is then 
due, Compound Intereſt being computed at 6 

per Cent? Facit 666 l. — 76 as you will find by 


The Operation by the Logarithms. 


The log. of (1-0625) the Rate 00263289 Ful. 


The term of Years ——- 10 


*— 


The log. of (1.83.35) the A-? 
mount of 17. for 10 Years. 
1.8335—1=.8335 its log. n is 
1.0625—I==.0625 its log. —2.7958800F*0%- 


0.2632890 


'The log. of the Amount of 1 /. | 
Annuity for 10 Years »——F 125256 FR 
The log. of (50) the — 8 A 


propoſed. - — 


—— — — 


The log. of (666.80) the A-) 

mount of the Annuity pro- 2.82 39956 
poſed —_ 
{ * which is 666 J.— 16 5. and ſo much will be due at 
| the end of the ſaid Time. 


| . 
| 7b find what Annuity any Sum due at any time to come, 


will, purchaſe to continue for any Time, and at any 


Rate of Intereſt propoſed. 


VII. The Operation in this Caſe is the ſame in 


| every reſpect with that in the former Caſe, only 
| whereas in the laſt Caſe you ſubtracted the Log. of 
| the Rate leſs 1, from the Log. of the Increaſe 
| of 1. leſs 1, fo in this you muſt ſubtract the 


Log. of the Increaſe of x. leſs r, from the Log. 


of the Rate leſs 1, as in the following Example. 


Weſt. 


228 72 
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Lueſt. 8. There is 705 J. due at the end of 7 
Years to come, I demand what Annuiry to con 
tinue 7 Years, the ſame will purchaſe, Compound 
Intereſt being allowed at 8 per Cent ? Facit 
79.015 1.=791.—00 5. as you may find if you 
obſerve i = 


The Operation by the Logarithms. 


The log. of (1.08) the propoſed wi 15 
x dhe 4 A E — 0.033424 mult. 
The propoſed Time —— —— +: 5 
The log. of the Increaſe of 11. In 
for 7 Years 1 0.233968 
 1.08—1=.08 its log. —2.903090] 
1.71 38—1 2.71 38 its log. 1 


— Aon 


2 — 


= 


The log. of the value of r /. — 1.050513 


The log. of (705) the — © 48189 add 


Mone .— — 


The log. of the purch. (79.015) 1.898702 


which is 79 J.—00 $.—4 4. fere. 


Queſtions of this Nature may be ſolved at two 
Operations by the ſecond and ſixth Caſes; Firſt 
by the Rule in the ſecond Caſe find the preſent 


worth of the Sum propounded, then by the ſixth, 


find what Annuity ſuch a Sum will purchaſe. 
E F. 1 
To find the preſent Worth of an Annuity, to continae any 
Term of Years, howſoever payable, viz. either Mar- 
H, balf Yearly, or Quarterly, Rebate being allowed 
at any Rate per Cent. 
VIII. Find out the Logarichm of the Rate, 


and multiply it by the number of Years or Quar- 


ters, 


— — — — 


The log. of (1.98) the propoſ. rate o. 033424 
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ters, according as the Annuity is payable, and 
that will produce the Logarithm of. the Increaſe 


of x J. for the propoſed Time, to which add the 


Log. of the Rate made leſs by 1, and ſubtract that 
Tm from the Log. of the Increaſe of x J. made leſs 


| by 1, ſoſhallthe Remainder be the Log. of the pre- 


ſent worth of 1/. Annuity for the time propoſed, to 
which add the Logarithm of the propoſed Annui- 


| ty, and the Sum will be the Logaritbm of the pre- 
nt 


Worth of the given Annuity. As in Example. 


Queſt. 9. What is the preſent Worth of an An- 
nuity of 30 J. payable by yearly Payments, and 


to continue 30 Years, allowing Rebate after the 
Rate of 8 per Cent. per Annum? 


Facit 3371.14. — 09 d. as appears in 


The Operation by the Logarithms. 


The term of Years Jul 


30 


hn add 


The log. of (10, 5651 the In- 
creaſe of 11 for 30 Years. £ 5 werden ö 
The log. of (80) the Rate leſs 1—2.90 3090 


F + 


S 2er —1.905108 ſubt. 
The log. of 10 063129. 063 ©. 997272 


The log. of the preſent Worth of 
1 J. Annuity— — At 051462 
The log. of (zo) the propoſed 
Annuity — F 
The log. of (337.74 the preſent j 
Worth of the Pope as 2, 528583 
nuity. 


add 
1.477121 


which is 337 1.—14 5. Vo! FY 


CASE 


” &5 0”. Q = y rivcx 


* 85 xJ 
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CASE VL 


To find out what Annuity to continue any Term of Years, 
an) given Sum of Money will purchaſe, at any Rate 
of Compound Intereſt. WO 


IX. When you would know what Annuity any 
given Sum will purchaſe, firſt (as in the foregoing 
Rules) find out the Logarithm of the Rate, which 
multiply by the propoſed Time, ſo will that Pro- 
duct be the Logarithm of the Increaſe of 11. to 
which add the Logarithm of the Rate made leſs 
by 1, and from that Sum ſubtract the Logarithm 
of the ſaid Increaſe of 1]. made leſs by 1, ſo will 
the Remainder be the Logarithm of what x J. will 
purchaſe for the propoſed Time ; to which if you 
add the Logarithm of the given purchaſe Money, 
the Sum will be the Logarithm of the Annuity 
4 the given Sum will purchaſe. As in Exam- 
ple, | 89; | 
Queſt. 10, What Annuity-to continue 7 Years, 
and payable by Quarterly Payments will 246 /. 


purchaſe. Allowing Rebate at 8 per Cent.? Facic 
12.297 |. 1 0 | 


The 


Chap, 8, 
The Operation by the Logarith ms. 
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The Log. of 1.08 the given Rate | 
per Annum. —— 2 4 03 3424 | 8 


- 1 


which divided by 4 gives the lo 


of (x 0194) the Rate per 82 2 0.0083 56 mult, 
The Quarters in 7 Years, — 28 


— 


2 „ü — — — Ad 


66848 
16712 


1 „ 


The 3 of the increaſe of x. ad: 
for 28 Quarters, vix. I 7138. n add 
* 194 its log. —2. 287801 


1 Sum —2. 521769 
. x 438—1— 7138 its log. . 


The Log. of the Purchaſe of 1 Groth . ad 
The Log. of the pro. Sum 264 2. rd 


be Log. of (12.297) the An-) 

ll nuity which the ſaid Sum wille 1.89796 
purchaſe 

which is 12 10 9.—11 2 SB 


More variety of Queſtions might be ſtated, but | 
theſe to the Ingenious are ſufficient. 


rns 
4-28-41 
DI 
F 1 


hen 
AU78 | 

ov 
EN 
1-2 


"Þ 0 U K ERs el 
ARITHMETICK, 


CONTAINING 


The Doctrine of Compoſing, and 
Reſolving an 


EQUATION, 


With all other Rules requiſite for the under- 
ſtanding of that Myſterious Art, according 
to the Method uſed by Mr. Joun KERSETI, 
in his „ Treavle of ALG EB RA. | 


t. ST, Nas. a 


— — 


N 
| 


| Compoſed by Eowanrd Cocker, late 
Practitioner in the Ax Ts of Writing, Arith- 
metick, and * | 


—_— 
pe EET — — 


— — 


| peruſed, Corrected, and Publiſhed, 
By Jonn H AWKINS, School- Maſter, at þ 
St. George s Church in Southwark. ; 


put 


* * — ka ** _ 8 


"= foribus 1 inferibi __ ; New 


' Arithmetices Ignarus hic Ingrediatur. 


3 


LO ND ON, 
Printed in the Year 1713. 


90 2 


— St, — — a ro — —_—_ 


mW 


* 
4 * 17 
GUS * \ * 
* - — * 
» $7 ” a * 
, oo 8 * A 4 7 
* 0 18 * 3 92 
— 5 wy 
| - 
ON. F 
+ mw 84 } - 
tw ee Wn ff, A 
9 Hf 
2 - 3 4 
DS * 
5 — — 8 4 * 


* 
„ 25 
0 
. 
Ly * * 
3 44 „ F s 
* 


Algebꝛaltal 
DEFIN [TIONS 


tha. at FR 8 8 e 


CHAP. I. 


oncerning the conſtruction of 
Coſſick Vowen. and the Way 
of expreſſing them by Las 
together with the Sie gnificati- 
on of all ſach Senne r 
Marks as are uſed in the en. 
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H E Analytical Art, ts called 
Algebra, is that by which, when a 
Problem, or hard Queſtion is pro- 
ounded , we aſſume the Quantity or * 
2 er 


264 
ber ſought, as if it were really known; and, 
with this aſſumed Quantity, and the Quantity 


and 
niable Conſequences, until the Quantity firſt af. 
ſumed is found to be equal to ſome Quantity, r 


allo known 
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ND given, we proceed by unde. 
Quantities really known, and is therefore it {elf 


II. Algebra is either Numeral, or Literal. 


III. Numeral Algebra is ſo called, becauſe al 
the given Quantities in any Queſtion are exprel- 


ſed by Natural Numbers, and the Number ot 
Quantity ſought is ſolely repreſented by ſome 
Letter or Character, taken at the pleaſure of th: 


r 


IV. Literal Algebra is ſo called, becauſe wher 
a Queſtion is reſolved after this Method, tit 
known or given Quantities as well as the ut 
known, are all expreſſed by Letters of the Alpte- 


bet, or ſome other convenient Marks or Chz| 

racers, and this is alſo called, Specious Algebra; 
and when a Queſtion is reſolved after this mar- 
ner, at the end of the Operation, there is difcc- 


vered, a Canon, directing how the Queftion pr 


poſed, or any other of the like Nature may be 


ſolved, and therefore is Literal Algebra, accou 


ted more excellent than Numeral Algebra, fol 


that produceth not a Canon without extraotd 


nary difficulty ; becauſe the Numbers firſt give 


are by Arithmetical Operations ſo interwovd 
and confounded, that it may ſeem a Task too tf 


dious for the moſt ingenious Artiſt to trace of 


their footſteps. 1 
my 
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V. The Doctrine of Algebra conſiſts in the 
knowledge of certain Quantities, called Coflick 
Powers, which we ſhall immediately explain. 


VI. in a Series, or Rank of Geometrical Pro- 
portionals' continued, proceeding from Unity or 
One, whether they be aſcending, or deſcending, 
all the Numbers or Terms except the firſt ( which 
is ſuppoſed to be Unity) are called Coſſick Num- 
bers, or Powers, as for Example, in this Rank of 

all continual Proportionals, wiz. 1, 2, 4, 8, 16, 32, 
rel. 64, 128, 156, Cc. the ſecond Term (2) is called 
ot the Root or firſt Power, the third Term (4) is 
ze called the Square or ſecond Power, the fourth 
the Term (8) is called the Cube, er third Power 3. 
the fifth (16) is called the Biquadrate, or fourth 
Power; (32) is the fifth Power, (64) is the ſixth. 

oben Power, (128) is the ſeventh Power, ce. 

e In like manner if you take a rank of Geometri- 

un. cal Proportionals continued, and deſcending from 
be] Unity, vis. 1, !, in in tr, ir, Gr. or 1, 32, ts 
Che- #5, Cc. or 1, +, 18, i, Cc. The ſecond Term is 
-bra; called the Root or firſt Power, the third Term is 
mar- called the ſecond Power, the fourth Term is cal- 
diſce-] led the third Power, Go. A 
VII. Whence it is evident that the Square or 
Second Power is generated by the Multiplication , 

of the Root or firft Power into it ſelf, and the 
Cube or third Power is generated by multiplying 

the ſecond Power by the Root, or by multiplying 
the Root 3 times into ic ſelf, and the Biquadrate | 
ot fourth Power is produced by multiplying of 
tne third Power by the Root, or. by multiplying 
Fe Rove 4 times into ic ſelf, and the fifth Power 

b ptoduced by multiply ing the fourth Power by 
Ie Root, Cc. As for Example. 0 

ain | T 3 | | If 
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If you take 2 for a Root. multiply it by its ſelf, 
it producerh 4 for the Square or ſecond Power of 
the Root 2: Again, multiply, 4 by the Root 2 

and it produceth 8 for the third Power, or Cube 
of the Root 2: Again, if you multiply the Cube 
8 by the Root 2, it produceth the fourth Feber. 
or Biquadrate of the Root 2, Cc. | 


In like manner if 3 were propoſed for a 50000 
it being multiplyed by it ſelf, produceth 9 for the 
Square, or ſecond Power of 3, and 9 being mul- 
tiplyed by the Root 3, produceth 27 for the . 
or third Power of the Root 3, Oc. 55 


And af if; is propoſed for a Root, 0 ir be 
multiplyed by 3 it ſelf, it produceth for the Sq uare 
or ſecond Power of (the Root)! +, and ; "(the 
Square ) being multiplyed by (the Root 7X it 
producerh ; for the Cube, or third Power of (the 
Root) Se. 


Whence i it is evident that the 4, 6, or 7 Power 

of any Roots may be found out, without any re- 
ſpe& at all had to the intermediate Powers, be- 

tween the Root and the Power required; as ſup- 

poſe there were given the Root 3, and it were re- 


quired to find the fifth Power of it, I take 3, and 
et it down 5 times in Order thus, a 2 35; bn: bo 


and multiply them all inco each other, according 
to the Rule of continual Multiplication, and the 
laſt Product (which is 243) is the fifth Power of 
the Root 35 which was required. 170 


Again, Let it be required to find . fourth 
Power of 5, I take 5, and ſet it down 4 times 
thus, fy 57 Fo 5. then vo I | multiply: them. con- 

| | g tinnally 


T9 F 
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tinually, and find the laſt Product to be 625, 
which is the fourth Power (of the given Root) 
as was required, The like may be obſerved in 


the finding of any other Power of any other gi- 


ren Root. 


IVY 


VIII. If there be a Series of Geometrical Pro- 
portionals continued, and againſt each. Power 
there be placed Numbers orderly, repreſenting 
the Number or Degree of diſtance of each Power 
from the Root; ſuch Numbers are called the In- 
dices or Exponents of the Pow- | 


4 


ers, becauſe they ſhew how of. N 
ten the Roots is involved into it tl 
ſelf, for the production of ſuch a |——- 24 
Power, as in the Rank, or Scale 8 
of Algebraical Powers placed in 4 16 
the Margent, proceeding from 5 | 32: 
the Root 2, to the tenth Power = Y 
thereof, which is 1024, under || i] 
which is written the Word PoW- 2 128 
ers, and then againſt each parti- 8 |. 256 
cular Power, on the Lefr-hand be" 512 
thereof, is expreſſed Index, or — 
Exponent of that Power, ſhew- | 20 1 1058 
ing how often the Root is in- | = D 
Jolved or multiplyed into it ſelf, |: | 3 
to produce that Power: As for | 8 © 
Example, againſt the Number : BS 


hich ſheweth that 64 is the ſixth Power of its 
Root, or that its Root is multiplyed 6 times into 
it ſelf, to produce the Number 64, The like is 
to de underſtood of any other, 


by, is placed the Number 6, 


Likewiſe if any two or more Indices, or Ex- 


- 
—— — — 
* * 


2h 1 ponente 
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onents be added together, their Sum will be an 
Eee ſhewing what Power will be produce 
by the Multiplication of thoſe Powers belong- 
ing to thoſe Exponents or Indices which you add 
together; as in the foregoing Table, let it be re- 
quired to find out what Power of the Root 2 will 
be produced by multiplying | 128 (its ſeventh 
Power) by 8 (its third Power,) in order to Which 
I take 3 and 7, tlie reſpeRive Indices of the g ven 
Powers, and add them together, and their Sum 
is 10, which ſheweth that the third Power, and 
the ſeventh Power of any Number, or Root, be- 
ing multiplyed together, will produce the tenth 
Power of that Root; ſo in our Example 128 be. 


ing multiplyed by 8, produceth 1924s „e * 


- 


the tenth Power of the Root 2. HO. 


In like manner, the Indices 3 and 5 being ad- 
ded together, make 8 for a. new Exponent, 
which ſheweth that 32 and 8 ( the Powers be: 
longing to thoſe Exponents ). being multiplyed 
together, will produce the. eighth Power, viz 


256, as appears by the ſaid T able, the hs of any 
other. 7 | 


. 7 
. ol - — 


So chat you ſee that the . of Indices 
2n{wers to the Multiplication of their Correlphe: 
dent Powers. 5 | | 


And in like + manner will the Liberation of In- 
dices, or Exponents, anſwer to the Diviſion of 
their correſpondent Powers, obſerving always 
to make the Power correſponding the ſubtra- 


hend (or W to o be ee o de the Di 
viſor, . 


! 


IX, When 
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IX. When a Queſtion is propounded, and its 
ſolution is to be ſearched, out by the Algebraick 
Art, the Number or Magnitude ſought. is gene- 
rally called a Root, and it muſt be reprefented or 
ſignified by ſome Character or Symbol, as. muſt 
be alſo all the Powers proceeding from the ſaid 
Root, according to the tenure of the Queſtion, 
in Order to which, there may be taken ſome Let- 
ter of the Alphabet, at the pleaſure and diſcreti- 
on of the Artiſt, as a, b, c, or d, ec. to expreſs 
the ſaid Root, but to avoid confuſion in Operaci- 
on, by the commixture of known with unknown 
Quantities, our Modern Analyſts have been ac- 
cuſtomed to aſſume Vowels to repreſent unknown 
Quantities, and to put Conſonants to ſignifie 
known or given Quantities. 


X. If for the Number or Quantity ſought there 
be put or aſſumed the Vowel a, then its Square 
will be aa, that is, à being multiplyed by it ſelf, 
produceth aa, that is a ſquared, or the Square of 
a, for a time à is aa, and the Cube or third Pow- 
er raiſed from the Root z, is aaa, that is, à times 
aa, is aaa, and the fourth Power accordingly is 
aaaa, and after the ſame manner may any higher 
Power of à be ſignified: N 


In like manner, if for the Quantity or Number 
ſought there be aſſumed, the Letter e, then ſhall 
the Square raiſed therefrom be ee, and the third 
Power cee, and the fourth Power eeee, and the 
fifth Power ecece, &c. | _ - 


Alſo if b, or any other Conſonant, be put for 
a given or known Quantity, then its Square will 
be bb, its Cube bb, and its Biquadrate bbbb, &c. 
* V but 


270 Algebraical Definitions, Chap. 1. 
But by ſome Analyſts the Powers of a, or any 
other Letter, or Vowel, or Conſonant, are ex. 
preſſed by placing the Index or Exponent of the 
Power in a ſmall Character, juſt after the Sym- 
bol, even with the Head ther eof, viz. 4, a*, 4 af, 
c. ſigniſie the Root a, its Square, its Cube, and 
its Biquadrate, c. which may be further exem- 
plified by the following Table. 


_- 
os is. K a 85 8 * 7 * *-q bx i Mk. kd. od — 
[1 
- 
f. ö 
e. A - th þ 
* 
4 * 7 4 4 5 
8 of 
* - 7 4 
. ; ms 
+» Y 2 
n A Table 
* ** ; P 4 * 4 
42 * CE 51 


—_ — 


a ev. a 8R\8AaAC A— 
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4 Table ſhowing 855 Powers of Nu he and. how to Pe the Simpl Powers Pt 


_Alptoberical Characters. 


K— 


The Root, or rſt Power 
The Square, or ſecond Power. 
The Cube, or third Power, 

The Biquadrate, or fourth „„ 
The fifth Power. = 
The ſixth Power. 


The ſeventh Power. 


N — —m——_—_——_ 
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The eighth Power. 


The ninth Power. | 


1 | 1924 . | 59049 16. | 1048576 | | aaa14aaad | 42 


Ln 1. 


The tenth Power. 


Ez] 4] 


4 


132 243 | 


IX. The 


ö 


aaaaa | 4 
— . — 


 aaaaaa 4 


[rx] 64] 729] 


[i | 128 2187 | 


. OS. A 


— — 


16384 


aaaaaas | 4 


9 


aaaaa daa 4 


| x | 256 6561 


65536 | 


— —— —— — 


262144 | aaagaaaaa 4 


i | 9683 
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XI. The Numbers made uſe of in ſolving of 
Algebraical Queſtions, are either abſolute Num- 
bers, or Numbers prefixt. 

Abſolute Numbers are thoſe which are disjund 
from any kind of Magnitude or Quantity, either 
known or (unknown) required, but ſtand ſimply 
of themſelves, without having Relation to any 
Thing elſe, as 5, 10, 29, 100, 3, and: are cal- 
led abſolute Numbers. 

Numbers prefixt are ſuch as are immediately 
prefixt to ſome Letter or Letters, ſignifying an 
Algebraical Quantity, either known or required, 
ſuch as are 24, 4a, 104, 1004, 44, 34, 3aa, 

bbb, za, 56* ; which Numbers ſo prefixed, ſhew 
— 1 often the Quantity to which they are pre- 
fixed, is to be taken, as 47, ſigniſieth that 4 is to 
be taken 4 times, and Mm or 56*, ſignifieth 
that the Cube or third Power of & is to be taken 
5 times, 4 is half of 2, and 3% is two third; 
| find The like | is to be underitood of any other, 

nd 

Note, That when you have any Algebraical 
Quantity or Letter, or Character, not having 
any Number prefixt to it, then x, or unity muſt 
he imagined to be prefixed, as a, or 1a, b, or 14, 


XI. As in Vulgar and Decimal Arithmetick, 
in Ai,ebraical Arichmetick, the Operations are 
performed either by Abſolute Numbers, or by Al- 
phebetical Characters, in all the fundamental Nutze 
viz. Addition, Subtraction, Multiplication, Divi- 


ſion, and the Extraction of Roots: and Note, that 


Where it is required to perform the Work 
by abſolute Numbers, that the Operation is in 
and 2 the {ame as in Common 3 

| tie 


cb ea 0 . fv 


„ % e 2 m3 


rds 
1er, 


cal 
ing 
uſt 


1, 


ick, 
are 
Al- 
les, 
vi- 


that 


ork 
s in 


me- 
tick. 
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eth. | 


tick. But where it is performed by Alphebeti- 

cal Letters, there is an abſolute neceſſity of uſing 
ſome Charaaers, to ſignifie the Operation, an 
explanation of which Characters take as follow- 


XIII. The Character (+) is a Sign of affic- 
mation or Addition, which it is placed between 
ewo Quantities, ſignifying that the 2 Numbers or 
Quantities between which it is placed, are to be 
added together, and is as much as to fay plus, as 
2+6 ſignifieth the Sum of 3 and 6, is as much 
as to ſay, 3 plus 6, or 3 more 9, which is 9 and 
4+7+9 ſignifieth the Sum of 4, 7, and 9, which 
is 203 ſo 2 e ſignifieth the Sum of 4, b, and c. 

And here Note, that when there is no Mark, 
or Character before any Letter or Quantity, then 
is it Affirmative, and the Mark (+) is ſuppoſed 
to ſtand before it; as a, is EA Or 14, andh 
is Lö, or-{-16, and bed is + bed, the like of 
others. Fee 


XIV. This Character (—) is a negative Sign, 
and always belongeth to the Quantity or Num- 
ber which tolloweth, ic denying it to be, and 
ſignifieth a figitious Number, or Quantity, leſs 
than nothing. — FT 

80 —7 is a feigned Number, lefs than nothing 
by 7, viz. as the height of the Sun above the 
Horizon may be affirmed to be 7 deg. or :+7 deg. 
ſo when it is depreſſed 7 degrees below the Ho- 
rizon, its height may be ſaid to be—7 deg. that is, 
7 deg. leſs than nothing. 87 

But when the ſaid Sign or Character is pla- 
ced between two Numbers or Quantities, it ſiani- 
hes that the Number or Quantity which uy 

4 et 
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eth it, is to be ſubtracted out of ſome Number 
or Quantity going before it, as 12—8 ſignifieth 
that 8 is to be ſubtracted out of 12, or it ſignifi. 
eth the exceſs of 12 above 8, or the Difference 
between 12 and 8, which is 4, fo 25 fignifieth 
the Exceſs of à above b, and it is as much as to 
ſay ( alefs b,) fo a+b—c ſignifieth that c is to be 

from the Sum of a and 6. FO NT ER 


XV. This Chapter (x) is the ſign of Multi- 
plication, and ſignifieth that the Numbers or 
Quantities between which it is placed, are to be 
multiplied together, as 4x5 ſignifieth the Product 
of 4 and 5, which is 20 ; ſo 3x5x8 ſignifieth the 
Product of the continual Multiplication of 3, 5, 
and 8, wiz. 120. | 

| Likewiſe bxc. ſigniffeth the Product of the Mul- 
tiplication of b by c, and bc ſignifieth the Pro- 
duct made by the continual Multiplication of }, 
c, and d, into each other. ; Wo 

But for the moſt part, Analyſts ſignifie the mul- 
tiplication of literal Quantities, by ſetting the 
Letters together like Letters in a Word; as ab 
is the ſame with axb and abc is the ſame with 
axbxc, and this indeed is to be preferred before 
the other, as moſt convenient, and fitteſt for O- 
peration. 


XVI. This Character () ſignifieth the Diffe- 
rence between the two Quantities between which 
it is placed, when it is not known in which of 
them the Exceſs lyeth. So bc ſignifieth the 
Difference between h and c, which it is not known 
whether + be greater or leſſer than c. 


XVII. The 


N 
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VII. The ſaid 4 Characters defined in the 
r 13, 14, 15, and 16 Sections foregoing, wiz. 
1 +, x and ©, may often times have Relation 
to ſuch a Compound Quantity following the 
© | Character, as hath a Line drawn over each part 
h of it, as for Example, Cb d, by which you 
0 ate to underſtand, that the Quantity (c) is to be 
added to the difference between the Quantities 
(band 4) in which of them ſoever, the excels 
. 0 yew. ---- e ee | 
1 "Likewiſe a—4=c which fignifieth that the diffe- 
* rence between b and c is to be ſubtracted from 


the Quantity expreſſed by 4. 1 

t Alfo s ſignifieth chat the Sum of b ande 

ne is to be multiplyed by the Quantity a, where 
js Wſ rake notice that in regard there is a Line draun 
over the two Quantities h and c the Sign x hath 
reference to the Multiplication of @ into the 
Quantity c as well as the Quantity b, which im- 
b, mediately followeth it, but it the fad Line were 
omitted, and the Quantities were thus expreſſed, 
aA, it would ſignifie the Quantity c to be ad- 
he f ded. to the Product of the Multiplication of 4 
ab and w. REES 7 
Furthermore b—c--;) ſignifieth that the Quan- 
tities c and date or mutt be ſubtracted from the 
O- Quantity b, whereas if there were not a Line o- 
ver the Quantities c and 4, it would ſigniſie that 
the Quantity 4 is to be added to TPW. 
fle- ¶ And co e) ſignifieth the difference between 
the Quantity c, and the Sum of 4 and e, whereas 
if the Line were not over 4 and e, it would ſig- 
the JN nifie the Quantity e to be added to the difference 
n een e me SG 2D 


** 
» # 0 P N oy . 1 
. 
75 5 12 
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XVIII. This Character ( is a radical Sign, 
and ſignifieth that the Square Root of the Quari- 
tity. or Quantities following it, is to be extra. 
cted as / 36, * the Square Root of 3⁵⁵ 


VIZ. 6 


So Jab ſignifieth the Square Root of the Pro. 


duct of the Quantities a and b, and \/ abc is the 

Square Root of the Product of the continual Mul- 

tiplication of the Quantities, of a, b, and c. 
But when you would repreſent the Root of 4 


Power that is higher than a Square; then imme- 


diately after the ſaid Radical Sign, expreſs the 
Index, or Exponent of its Power in a Parentheſis, 
as followeth, wiz. V (3) 64, ſignifieth the Cube 
Root of 64, which is 4, / (4) 81 3 the 
Biquadrate Root of 81, viz. 3. 

Alſo J (3) ab, ſignifieth the Cube Root of the 
Product of the Multiplication of the Quantities, 
a, and b, and / (4) dd ſignifieth the Biquadrate 
Root of the Product of the „ of the 
Quantities, c and 4. 

And the ſaid Radical Sign doth oftentimes te: 
long to ſuch a Compound Quantity following 
it, as hath a Line over every part of it. As for 
Example, /e ſignifieth the Square Root of the 
Sum of the Quantities b and c. S0 / (30. 
ſignifieth the Cube Root of the Remainder, when 


the Quantity e is ſubtracted from the Sum 'of the 


| Quantities, à and &, and ( (4) t) ſignif 
| ech the Biquadrate Root of the Remainder, when 


the Quantity c is ſubtracted from the Sum of the 


uare of 2 added to b. 


Likewiſe a TN ο == ſignifieth chat to ths 
Quantity à is to be added the Square Root of the 
Remainder, when the Quantity 4 is ſubtracted 
from the Sram of the Square of the Quantity l 

an 
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and the Quantity c: And theſe and ſuch like are 
by Analyſts generally called univerſal Roots. 


After the ſame manner may be expreſſed the 
univerſal Square Root of be thus, wiz. 
(. which ſignifieth the Square Root of 


the Sum when b is added to the Square Root of 


— 


gad. 


XIX. This Character (=) ſignifieth an Equa- 
tion, or equality of the Magnitudes, or Quanti- 
ties between which it is placed, and imports as 
much as theſe Words, viz. 34 =, which is as 
much as to ſay, the Sum of 3 and 4, or 3 plus 4 
is equal to 7; fo 7-þg=12ſ4=16 imports 
that the Sum of 7 and ꝗ is equal to the Sum of 12, 
and 4, which is equal to 16; and 9=12—3, ſig- 
nifieth that 9 is equal to the Exceſs of 12 
above 3. 


Alſo 4x5=2x10=16-4=20 ſignifieth that 


| the Rectangle or Product of 4 by F is equal to 


the Rectangle or Product of 10 by 2, which is 
equal to the Sum of 16 and 4, equal to 20. 


Likewiſe 2* r ſignifieth that the Quotient of 
24 divided by 6, is equal to the Quotient of 8 
divided by 2. 


Again a-{-b=:c—4 fignifieth that the Sum of 
and 6 is equal to the Exceſs c above d and 


5 
== ſignifieth that the Sum c and d is e- 
qual to the Quotient of f divided by g; and 
bec r- ſignifieth that the Rectangle of “ and 
. INS i 


a c= ſignifieth that à is equal to the re. 
mainder, when ; c or , is ſubtracted from the u. 
niverſal Square Root cc acc this, will be made 
plain and eaſie to the ingenious Practitioner by 
the enſuing Example of this Treatiſe. 


XXI. This Character (c.) ſtands for the Word 
(greater) ſignify ing the Number, or Quantiy 
ſtanding on the left-hand of the ſaid Character 
to be greater than that on the right-hand there. 
of; as 8c. 3 ſignifieth that 8 is greater than 3; 
alſo a+btc ſignifieth that the Sum of à and þ i; 
greater than c, &c. 

| 1 


XXII. This Character (c) ſtands for the Worl 
leſs, and it ſignifieth that the Number or Quant. 
ty ſtanding on the left-hand thereof, is leſſer than 
that on the right-hand. As 4,3 f. 20—8 ſignif 
eth that the Sum of 4 and 3 is leſs than the er 
ceſs of 20 above 8. Likewiſe c—dc. be is thu: 
read, wiz. the Remainder of d being ſubtractec 
from c is leſſer than the Sum of bh and e. 


XXIII. This Character, (: :) is always ple 


ced in the middle between 4 Geometrical Pro- 
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is equal to the exceſs or » above 5, and 


portiohals, as in the following Examples, viz 


2:4::9: 18 is thus to be read, wiz. as 2 
is to 4, fo 9 is to 18 ; or after the manner o 
the Rule of 3, if 2 require 4, 9 will require 18 
Alſo b: :: 4: e is thus read, as b is to « 


b;+bb 


ſo is d to e. And aje : b 2s : cÞþ+b 
4 


is as much as to ſay, as the Compound Quantit) 
4 | e is to the Quantity , ſo is the Compound 
Quan 


1, Chap. 1 Algebraical Definitions. 67 9 
d Quantity c-{-b to the Quotient of the Compound 
e- Quantity be- bb being divided by abe. 
u- XXIV. This Character (=>) placed after any 
& Number of Quantities exceeding Two, declareth 
by Wl the ſaid Numbers or Quantities after which it is 
placed, to be continual Geometrical Proporti- 
nals, ſo 2, 4, 8, 16, 32, 64, r ſignifieth the ſaid 
rd Numbers to be continual Proportionals Geometri- 
is; cal, for, as 2 is to 4, ſo is 4 to 8, and ſo is 8 to 
der 16, and fo is 16 to 32, and ſo is 32 to 64, &c. al- 
re · ſ theſe Quantities, wiz. 4. b. c. d. e, + are con- 
; inual Proportionals Geometrical, for as a is to &, 
so is c to 4, and ſo is d to e. 


a: GHAP; 1, 


plz Addition of Algebraical Inte- 
| ACTS, 


. 3 in Common Arichmetick, fo in Alge- 
braical, Addition finds out the Aggre- 
ate, or Sum of two or more given Quan- 
4 0 Be „ however expreſſed, Numerally or Lite- 
_ | . 
II. When the Quantities given to be added are 
ke, and have like Signs, collect the Numbers 
Nrefixod to each Quantity into one Sum, end 
8 W242 = there 


2.30 Addition of Chap. x; 
thereto annex the Letter, or Letters. of any one 
of the given Quantities, and then prefix the 
Sign of Affirmation or Negation, viz. + or —. 
ſo ſhall the Quantity thus found be the Sum de. 
red. 
And here note, that every Quantity which hat 
no Number prefixed to it, is ſuppoſed to have the 


Number 1 prefixed, ſo is aa, and b=16, 6 
* = tr 
Example. 8 


What is the Sum 36+b2bþ? Facit 66, ſo 
the Sum of the Numbers. prefixed to each Quan & 
tity, viz. 3, 1, and 2 is 6, to Which if I anner 
the Character b, it will be 6 %, which muſt har 
the Sign-prefixed to it, or elſe it muſt be im- 
gined ſo to be, then will-{6þ be the Sum of ti 
given Quantities. So if 5ab the Sum of 3ab 4-24 
And —4cd the Sum of—3cd. 


More Examples of this Rule. 


3 ade 

| 34a — 4a I fabc wo 

Quantities 9 24 | — aa | S+11abc cat 
[| 

to be added. 44 | —2aa| —25abc Ny 

— 5 


Sum Gaa . | —+51abc M. 


HI. When the Quantities given to be added te 
8 are like, but have unlike Signs, the 
ubtract the leſſer Number prefixed from th 
greater, and to the Remainder annex the Lett: 

or Letters by which any one of the given Qua! 
tities is expreſſed ; and thereto prefix the Sign 

= + or—according to the Sign of chat ron 

un 
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ne Number wherein lay the Exceſs, ſo ſhall this new 
the Quantity be the SUM of the Quantities propound- 


d. 
elt- ; 
Example. 
ath 3 | 
the Let it be required to add-Þ-5$cd to=2cd, the 
Sum will be found to be+3cd ; for, firſt, I ſub- 
tract — 2 from y and there remains 3, to which 
annex cd, ſo will there be 3cd, to which I prefix 
the Sign + becauſe i it belongs to the Number 5, 
fo wherein lay the Exceſs, ſo have I + zed for the 


2 Sum required. See the Work. 
men 


nat | 

im- add ; 75 7 
the 

20 Sa 50 N 


Again, if it were required to 
add C42 to —7aa the Sum * —748 


would be found to be—3aa, be- A 4 
cauſe the Sign belongs to the 
Number 7 wherein lay the Ex- 346 
dee rhe Work in the — 
Margent. 


More Examples of the laſt Rule. 


ed to 


MY To be ad-F Fabed | ace 


1 th 2 = 
7 ded. abcd gage 


C1444 3 
11888 1 


Sum 4abed 74 ne — 4g gg — 


n ö 


— 9 <a . 


2 


8 And 
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And here Note, that if the Numbers prefixed 
to the given Quantity be equal, and they have 
different Signs, their Sum will be o, ſo jf it 
were required to add--8bc4 to—8bcd their Sum 
will be o, the Negative Sign deſtroying the Af. 
firmative. + 


IV. When the Quantities given to be added ar: 
more than 2, and have different Signs, then ac iſ * 
cording to the ſecond Rule of this CHMapter, bring 
the Quantities having like Signs into one Sum, 
that is, the Affirmative Quantities into one Sum, , 
and the Negative into another, then by the fore. I 
going third Rule add thoſe two Quantities toge. 
cher, ſo ſhall their Sum be the Number ſought. 


Exam ple. 


Let ic be required to add the Sum of 274+ 73: 
—2ag—5aa, Firſt by the ſaid ſecond Rule I hn 4 
the Sum of zaa Naa to be 1042; and the Sum 0! 
—244—5aa to be—7aa, then by the ſaid third 
Rule, I find the Sum of 104 a to be 3aa, 0! 
--3aa, ſo that I conclude the Sum of 34a 7: 


w=2aa—5ag to beJ-3aa. Ss 
More Examples of this Rule follow, 


OO Ghice | —zcd | er 3bcd 10 
To be ad- }—7cc 2 
ded. Y-þ8ce | +xd | + bed 
; ,—dcc de - B8bcd of 

Sum o ge 34bed 
5 3 e ee ee — | an 
V. When 


Then 
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V. When the ſimple Quantities given to be ad- 


ded together, be ualike, then (how many ſoever 


there be) ſet them one after another in the ſame 


Line, without altering their Signs. 


Example. 


What is the Sum of 4b added to zd? Facit 


40 ＋ zed for the Sum. 


More Examples of this Rule follow. 


To be __— z be Sab 
| ded. aa . 2cd | — 3be 


, — — — — —— rr — — 


Sum 25 L | 4-3bcÞ2cd | 8 —zbe 


1 I 

Jo be ah 26 ROE | 2380 

ded. J— 42 „ 
Sum 30 le 22-04 


Algebraical Addition of Compound Integers. 


VI. The Addition of Compound Algebraical 
Integers is ealily performed by the help of the 
foregoing Rules of this Chapter, whether the 
Compound Quantities to be added are alike, or 
unlike ; as you may eaſily perceive by the Work 
of the following Examples. 


Let it be required to find the Sum of j b 
and 5a{-35b, their Sum will be 83 T4 for 
f Wh 4 = 
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a+5a=8a, and 30 E ab, whoſe Sum is 8a-+4, 
1755 ſecond Rule of this Chapter. | is 
* Alſo the Sum of 6:4+3bb and 2:d—5bb will 
be found to be 8:4—24b for (by the ſecond Rule 
of this Chapt.) 6cd442c4=8cd, and by the third 
Rule the Sum of 3bb—5bb=—26bb, which two 
Sums added together by the fifth Rule of thi; 
Chapter, will be 864 2b. 
Moreover, if it were required to find the Sum 
of theſe Compound Quantities, viz. 159g-+8; 
—20 and 2gg—3a412 it will be 18gg +54a—9 
for I5ggÞ+328=18gg by the ſecond Rule, and 
the Sum of 8a — 34. 5a by the third Rule, and by 
the ſame 12—20=—8, the Sum of which 3 Sum; 
is 18 gg -5a—8 by the fifth Rule of this Chap 
ter. 
And the Sum of 8 — 16 Zed and 24—55--34 
is 3þ|8--5cd, And here note, that in ſetting 
down Compound Quantities to be added toge- 
ther, it matters not which of. them you ſet firſt, 
ſo that to every Quantity there is prefixed its pro- 


per Sign; as 3a+b—ce is the ſame with ZA 


and with—cc+bJ-3a, &c. 


Mare Examples of the Addition of Compound Algebraica 
Integers. . 


ob +1 244 —64 


5 (4007 8+ 3ab 
To be ad- . 8a 
ded. ( zeeeÞ12Þ Gab | —2ab—2aa—24 


Sum gceeþioſab4 2a, re) | 


— — GD «4% k 


1 


[ 


; 


k 
: 
c 
2 
: 
£ 
c 


To 


I. When a Quantity Single or Compound, is | 
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1 cde-LAAb-EFJ p[ e Le- 
1 | 4 : 
—3Zcde—db 


To be ad- 
ded. 


Pong CT PU DEB $2. 
Sum | gcdeJ-dbi-5p | * Þg ef—; b 


CHAP. III. 


Subtraction of Algebraick In. 
e 5 


T Shall not here need to give you a Definition 

of the Nature of Subtraction, but ſhall only 
give you a general Rule for finding out of the 
Remainder, Exceſs, or Difference of any two 
Quantities, and that in all Caſes whatſdever. 


given to be ſubtracted from another, then change 
the Sign, or Signs of the Quantity to be ſubtra- 
&ed, into the contrary Signs, that isinto—, 
and—into-{- ; which being done, add the two 
given Quantities together by the Rules of the fore- 
going ſecond Chapter, ſo ſhall their Sum be the 
Difference, or Remainder ſought, 18 15 


Example 
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Example I. 


Let it be required to ſubtract 34 from 84. 

The Quantity here given to be ſubtracted is 3a, 
which according to the ſecond Rule of the ſecond 
Chapter is za, therefore muſt its Sign be 
changed into—, ſo will it be 3a, which being 
added to 84 (by the third Rule of the ſecond 
Chapter) their dum will be 5a, for, 84 — 3. ga, 
and 8a and is the difference between the Quanti- 
ties ſo much 3a. 


Example 2. 


Let it be required to ſubtrat—3bc from 40%. 
Here becauſe—3bc is the Quantity to be ſub- 
tracted, therefore muſt its Sign—be changed in- 
to-, ſo will it be z zbe, which being added to 
4be, by the ſecond Rule of the ſecond Chapter, 
their Sum is 7e, for, 3bc+4bc=7bc, an? lo 
much is the Remainder, whea—3zbc is iubtiacted 
fr om TAC. e 


Example 3. 


Let it be required to ſubtract —3bde from 
—9bde. „ 

Here becauſe — zb de is the Quantity to be ſub- 
tracted, therefore muſt its Sign be changed in- 
to-, ſo will it beg z dle, which being added to 
90e according to the third Rule of the ſecond 
Chapter their Sum will be 6bde for-|-3 de — bd 
—6bde, and ſo much is the Remainder when 
—3b4; is ſubtracted from—gbde, = pe 


Exampl: 
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the Quantity given to be ſubtracted 1s changed in- 


More 1 of Subtract ion of Simple Algebraick 


TP Js 


Subtract 3cd from 8. The Sign of 3cd being 
changed, it will be—3cd, which being added to 
84e by the fifth Rule of the ſecond Chapter, their 
Sum will be 84e—3cd which is the Remainder, 
when 3cd 1s ſubtracted from * 5 


Example 1 

What is the Remainder when — 3bc is ſubtracked 
from 2cd? Facit 3bc42cd, or 2cd-j-3bc. © 
In all which Examples you ſee that the Sign, of 


to the contrary Sign. 


Integers. 
Example 6. = Example 7. 


From 3cd —5F bc 
Subtract cd Sq * 


Remainder zed—ed | — 


Ren 
contracted 


Example 
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Example 8. Example 9, 
From +3 1 4 — c de 
Subtract + 2cae , 


Remainder U E — ede—2cds | 


9 bat = 


contracted 


; = — — 


6363 © 


And when it is required to ſubtract a Com- 
ound Integer from a Compound Integer, the 
Operation will not in any wiſe differ from the 
former, obſerving always to change Finto—, 


| and—into-þ>, as will en by the following Ex- 
amples. e 


Examples. 


From 34 4 let it be required to ſubtract | 
2a—b, Here 24—6 being the Quantity to be ſub- 
tracted from the other, its Signs muſt be chang 
ed into the contrary Signs. And then inſtead of 
24—b you will have—242+b, which being added 
to 32 4b the Sum will be aj-5b==3a 4b—24 b, 
and ſo much is the Remainder, when Subtraction 
is performed according to the tenure of the Que- 
ſtion. See the Work laid down as followeth. | 


From 


Chap. 3. Algebraical Integers. 28 ö 
From 34-40 | 
ſubtract 2a—-b 


* 


— — NY 


Remainder 3a{4b—2a+b 


Remainder 5 
e 4 T0 


— —— — 


Example 2. 


From zan — 2d Fab let it be required to ſub- 
tract 42a. PL 34l— 3zdc. The Quantity here given 
to be ſubtracted is 4a L 3ab— zde, whoſe Signs 
being changed, it will then be—aa—3ab-34c, 
which being added to 34a —-2de Cab, the Sum will 
be zaa— 24e Cab. 34 b T zde, which according 
to the ſixth Rule of the ſecond Chapter is equal 
to 2aa-þdc—24b, See the following Operation. 


b Ty US + 


From 3aa—2dc+ab 
Subtract a+ 3ab—34c 


— —2— m——, 


Remain. 3aa—2dc4-ab—aa—3ab+3dc 


f : ap 

1 Remainder | tea 
| 

n 


contracted 


But when the given Quantities are unlike, then 
place the Quantity to be ſubtracted immediately 
after the Quantity out of which it is to be ſubtra- 

cted in the ſame Line, changing its Signs, which 
new Quantity when the ſaid Quantity is ſo an- 
nexed, is the Remainder required, which will 
n admit of no Contraction, becauſe the Quantities 
: are unlike. 2 5 — 
Example 


— 2 ——— — — 2 —— — —— 


290 © Subtraftion of Chap. z. 
Example 12. 


Let it be required to ſubtract 325 T2aã from 
. mbc+6cd, the Quantity given to be ſubtracted 

is 3ab-2aa, Which annexed to the other given 
Quantity, changing its Signs, will give 7bc4-6d 
—3ab—22a, which is the Remainder required. 
See the following Work. 

From _ 7bc+6cd 

Subtract 3abþ2a8 


Remainder 71. LEcd— zab— 2a 


More Examples of Subtration in Compound Alge. 
| braick Integers. 


From zaaÞ2bc | 4 8rd 34e 
Subtract 24 4be 2rd cd 


Remain. 3aa-l-2b—2aa—4gbc | 8rd-- 30. Lard Tod 


—yᷣB 


— aa—2bc | 19rd-J-6dc 


— 7 — * 
ow” * r r 


| From Gace cd —be 
dubtract 4ace—cd—5bc 


Remain. Gace- - zel c Aace ed 5 be 


—— — — —„- — 


cCont. zcce- TCA. Ey b. 
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From 3a 2b gab | 
Subtract 2aa—2bc—ab 


Remain, 24a—2bc{-5ab—2aaÞ2b4-ab 


—Yy 


| | 
_— aaÞ-6ab 


From Ga® + 3bc—=34 Iced 
Subtract Fa? . | 24b—3c 


Remain. 8 „% f. 3cd4-5a2ab4-3c 


* 0 1 


_— * 


Rem. 85 
| dont. 3a%-{-36c—30 


* 


p- 


3 8 


As in Natural Arithmetick, the Remainder and 

the Sum ſubtracted being added together will be 

I equal to the Number from which the ſubtraction 

1, is made; ſo is it likewiſe in Algebraical Arith- 
_ Þ metick, for if you add the remaining Quan- 
tity to the Quantity ſubtracted, the Sum will be 

equal to the Quantity out of which the Subtra- 

I ction is made. As in che firſt Example of this 

Chapter; where it is required to ſubtract 34 
from 8a, and the Remainder is 54, now if to 58& 

you add za, the Sum will be 5a+3a=8a; And 

in the twelfth Example, where it is required to 
ſubtract 34bÞ2aa from 7h: Þ+6cd ; the Remain- 

der is found to be 7b:4-6cd— 3ab—2ag, to which 

it you add the. Number ſubtracted, wiz. 3ab+ 

24a, the Sum will be 7bc+6cd equal to the gi- 

ven Quantity out of which ſubtraction is made, 

om I ber 24% L 1a being added to- 34b 244 Dy = ; 
. | 0 


202 Multiplicationin Chap. 4; 
ſtroy each other, becauſe their Signs are unlikes: 


and this may ſerve for a ſufficient ( and indeed 
the only) Proof of the Work. 


— 0 


UA iv Mm 


Multiplication in Algebraick es 


Integers. n 

| 

I. TIN Multiplication of Algebraical Quantities, H 
there are always two Quantities given, to = 
find out a Third. . 


II. The two Quantities given are called the 
Factors, and the third Quantity invented, or found 
by the ſaid Factors, is called the Product, Fact, or 

Rectangle. | 


III. When the given Factors are ſingle Quan- 
tities alike, or unlike, if they have not natural 
Numbers prefixed to them, the Fact is diſcover- 
ed at firſt ſight, and is performed by joyning 
both the Quantities together in one , without 
any Character between them, like Letters in 3 
Word. 5 IT 

But ſpecial regard muſt be had to the Signs oi 
the given Quantities, in all kinds of Multiplt- 

| cation, 
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cation, whether by Simple or Compound Quan- 
tities, and whether with, or without Numbers 

prefixed to them: the Nature of the Product 
wholly depending thereupon, viz. If the Signs 
of the Quantities to be multiplyed together be 
Alike, that is, both 4, or both —, then the Sign 
of the Product or Fact will be , but if they be 
of different Kinds, viz. the one , and the other 
—, then the Sign of the Product will be—, as 
you will find by the ſeveral Examples follow- 
ing. 


a 1. What is the Product of 7 multiply- 
ed by b ? Facit ab. . 

Here becauſe both the Factors are ſigned with 
+, therefore the Sigu of the Product is +. 

In like manner, it the given Fado had been 
-a and —b, the Product would bac been (ab or 
ba) the ſame as before, becaiiie the digas of he 
Factors are both alike, viz. both —. 

But if the given Factors had been +a and—b, 
the (or —4 and I, then the Product or Fact would 
Kite have been—ba or—ab. becauſe the Signs of the Fa- 
or (ors are unlike, viz. the one ＋ and the other —, 
or Lobſerve the like! in all Caſes whatſoever. 


aan Example 2. What is the Product of abe mulci- 

rural plyed by cd? Facit abecd or Tabced. 

ver- And if you had been to multiply —abe by —cd, 
ning 1 Product would have been the lame, vix. abced, | 


nod or Tabccd. | 
in But if the Factors had been —abc by Led, OL 
abe by — cd, then the Fact would have been 
ns of abced, becauſe the Signs of the Factors are un- 
itipl⸗ ike, 
ation, 


X More | 
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More Examples of the like Nature. 


Multiplycand +ab . | ——ef 
Multiplyar ade be ae 
The Product Tab: I Jaacc | —aaaerff 


1 amin 
—_— 


— 


IV. When the Quantities given to be ſubtra. 
ed are Single, or Simple Quantities, (whether 
alike, or unlike) having natural Numbers prefix. 
ed to them, then in ſuch Caſes let the Natural 
Numbers be multiplyed together, and to their 
Product annex the Product of the given Algebra. 
ical Quantities, they being multiplyed together 
as in the laſt Rule, ſo ſhall this new Quant; 
ty found, be the Product required; As in the 
following Examples. 


, Example 1. Let it be required to multiply 3; 
" Fl | 

"Fir, J multiply the Numbers prefixed to both 
Quantities, the one by the other, wiz. 9 by 3. 
and their Product is 27, to which I annex the 
Letters contained in both Quantities, viz. aa, and 
they make 27aa, which is the Product, or Fat 
required, 


Example 2. Let it be required to multiply 3as 
by 46. Here firſt I multiply the Numbers prefix: 
ed together, viz. 3 and 4, and they make 12; 
to which Product I annex the Letters of both 


Quantities given, viz. 44 and b, and they make, 


12446 for the Product required. 


Exampk 
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Example 3. What is the Product of —3abc by 
„ 3 SAR 7 
Here firſt'T multiply the given Numbers pre- 
fixed, viz. 3 and 5, and they produce 15, to which 
I annex the Letter in both the Quantities, viz. 
abe and cd, and they make 15abced, to which I pre- 
fix the Sign +, becauſe the Signs of the given 
Quantities were both alike, viz. — and then will 
che Product or Fact be- CI Jab C gt. 
her Example 4. What is che Product of +6ab mul- 
fu. Nüplyed by — 3002? 7 1 
Firſt, multiply the Numbers prefixed, viz. 6 
and 3, and the Product is 18, to which I annex 
the Letters in both the given Quantities, ab and 
her cd, and it makes 182 C, to which I prefix the 
dign - (becauſe the Signs of the Factors were un- 
theke, viz. the one -,, and the other) and then 
the Product will be —18abcd. 55 


5 More Examples of the like Nature. 


Multiplicand 8p | 48be 20%, 14 ja 
ener of J [of | 1g 
* | 5 


— 


ani product 48,27, | 288ef Sf, Bagbt 


V. When Compound Quantities are to be mul- 
tiplyed, the Operation (in effect) is the ſame 
efix- with Multiplication of Simple Quantities deli- 
cred in the foregoing Rules, for you are to 
multiply every particular Quantity in che Multi- 
plicand, by each particular Quantity in the Mul- 
tplyar, (not regarding whether you begin the 
Vork at the right-hand or the left) and then 
ampl kt the ſeveral Products be joy ned together ac- 
5 X 2 cording 


939 
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cording to the Rules of the Algebraical Addition, 
and that Sum will be the Product required. The 
following Examples will make the Rule plain. 


Example 1. 


In the firſt Place let it be required to multiply x 
Compound Quantity by a Simple, (viz.) 41d 
by a. And in order thereto, Firſt, I multiply ; 
into ab, and the Product is aab, and then into 
d, and it produceth ad, fo is aab ad the Produd 
required, each Member of the Product being Af. 
firmative, becauſe all Parts of the Factors wer: 
Affirmative. „ 


Example 2. 


Let it be required to multiply aaÞab—c by} * 
„ Pg The Kew ney 
Multiply aa+ab—: b is Taab, and the Pro 
b b duct of ab by b is Tab, wi 
| — — — and the Product of —. 
Product aab-Fabb—be by b is—ch, all which 
. particular Products being HP 
joyned, and one Compound Quantity compoſed 
thereof, it will give aab+abb—bc for the Product 
required. See the Work in the Margent. 


Exampl 
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Elample 3. Let it be required to multiply the 

Compound Quantity ade by the e 

Quantity . | 


min, ed 
by - cd 


- — — 
acc cdg 


acd EC ddg 
Product ace Cedg Ec dag | 


Firſt, multiply each Member of the Multipli- 
cand by c, and the Product is acc+cdg, then 
multiply each Member of the Maltiplicand by d, 
and the Product is acd4ddg, which two Products 
being joyned together by the Rule of Algebrai- 
cal Addition, the Sum is acccdg-Þacd dag 
which is the Product required, as appears by the 
Operation. 

Example 4. What 1 15 the product of be mul- 
tiplyed by da—ab ? 


Multi ply da 0 
N da ab 


ee Laab. 
—aadb: —abbe | 


he AA th _ CO TT — 
1 * 


— 


product —.— dahe—aah—albbe 


Firſt, Multiply the Mulciplcand da T be by ds 
( che firſt Member of the Multiplyar ) and it pro- 
laceth 4das N dale, then yy the ſaid Multi- 

X 3 plicand 
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plicand by—ab (the ſecond Member of the Mul- 
tiplyar ) and it produceth —aadb—abbc, which 
two Quantities being joyned together, give 
ddaaÞ-dabc—aadb—abbc for the Product required. 
As you may ſee in the Operation. 


Example 5. What is the Product of a+b—: 
multiply ed by a+b—c ? 9 70 LAS, e 


| Multiply Il 
by aÞ+b—= - 
anÞab—ac 
: -Jj-ab+bb—bc 
| -ÞarÞbece. 
1 product aaþ20b—2ac{bb—2he-|cc 


6— :::. 


— 


Firſt, Multiply each Member of the Multipli- 
cand by à (the firſt Member of the Multiplyar) 
and it produceth a-j-ab-—ac, then multiply each 
laid Member in the Multiplicand by , (the ſecond 
Member of the Multiplyar) and it produceth 
ab- Tb be, then multiply each Member of the 
{aid Multiplicand by — (the third and laſt Mem- 
ber of the Multiplyar) and the Product is ac 
be gcc; which ſaid three Products being joyn- 
ed together according to the Rules of Algebraical 
Addition, will give aa EAAb - 2αννν - 2e 
which is the Square of 2 Lc, or Product requi- 
red, as appears by the whole Operation. 
And if there are natural Numbers prefixed to 
any of the Compound Quantities, the Operation 
will not be different from the foregoing Exam- 
ples of this Rule, regard being had to the ſows 
FF . by” uic 


£5 14 : 


ti 


— 


Chap. 4. Algebraical Integers. 299 
Rule of this Chapter, as will appear by the fol- 
lowing Example. A 


Example 6. What is the Product of 342; mul: 
tiplyed by 46—3c? ; 


Multiplicand 3b4-2c 
Multiplyag 4b—3c 


+ 12bb4-8bc. 
 9bc—6ee 


—_— 


Produt 1nthb—e—bee 


— 


. — ee ett, 


— 


Firſt, By the fourth Rule multiply each Mem- 
ber of (34+2c) the Multiplicand by 46, and the 
Product is 1264+8bc; then multiply the ſaid Mul- 
tiplicand by—3c, and the Product is—-gbc—6ce, 
which being added to 125 8e, the Sum will be 
I2bhb—bc—6cc, which is the Product required. 


Example 7. What is the Product of 14 


multiplyed by 22—5? 


Multiply 22 2—8 
1 


en l—¾½!ũ — | — 


4aaÞ4ae— 16a 


— lo- Loe 4 


uU — — 


Polk e eee 


Firſt, 2:+2e—8 being multiplyed by 24, pro- 
duceth 449+44c—16a, for 2ax2a==444 and 
C ts - FR 24aXx2C 
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2aX2e==4ae and 2 ax—8=—16a which is mark. 
ed with, becauſe the Signs of the Factors are 
unlike, viz.—8 and - -A. Secondly 2aÞ2e—) 
being multiplyed by —5, produceth-j-10a—10 
440 3 for —yx+24=—104 and —y5x-+2 
=—IOe, and—5x—8=-|-40, all which Quanti- 
ties being joyned together by the Rules of Alge- 
braical Addition will give-J-44aJ-44ag—26a— 100 
go I which is the Product required. See the Work. 


Pre 


More Examples in Multiplication of Compound 4 
braical Integ ers. 


Multiplicand * IS 3 +3h—6 * 
Multipliar f 


Product 2 | PET | 


— — — 


Multiplicand | ey 


Multipliar zab—bcd gi. 1 
7 r 
| —zbbacd—bbecdd I 
product Geebb-þ bbacd—bbeedd ES 0 
Pp Pr OD LR. G 
| Mule. Looks 2 ti 
M.ult. 44 —60c—4 19 12 
1 2aa-j4abb—644 . | th 

184 bee 
| —I26—4bd+64 „ 1 
Product. i — gabb— 764—1 8ac—Gbhet-g6e —4bbb+—64 8 
ELITE — — 0 


V. * x 


» 2 
* OY ä 
* — — 2 — = 
x 


0 
— 3 —— — a. I» 


Multi- 
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Multiplicand 3a EAC 24 


Multiplyar 240 — gcce—4 | 
S eee 
—gabcc—12c* ace 
— 304 ace Ca aa 
product — 4 1264 — 2acc - 244 


— 3. - nv > — 
s * . * ** 7 * y C . 


Lac 
* 


— 


ESI 


CHART” V. 
Diviſion in Algebraick Integers. 


I. IN Diviſion Algebraical (as in Diviſion in 

Common Arithmetick) there are two 
Quantities given to find out a third; which 
Quantity ſought is called the Quote, 'or Quo- 
tient; and of the Quantities given that which 
15to be divided, is called the Dividend, and the 
Quantity by which it is to be divided, 1s called 
the Diviſor. 

II. When it is required to divide one Number 
or Quantity by another, if you place the Divi- 
dend for the Numerator, and the Diviſor for 
the Denominator of a Fraction, that Fraction 
lo compoſed is equal to the Quotient that would 


ariſe 


ariſe by the real Diviſion of the one by the 
other. 

For if it were required to divide 4 by 5, the 
Quotient would be 5, or if it were required to 
divide 12 by 7, the Quotient would be 1 ;='4, 
The Reaſon of which is, the Ground of the gene- 
ral Part of Diviſion in Algebra ; for when one 
Quantity is to be divided by another, ſet the Quan- 
tity that is the Dividend, for the Numerator of a 
Fraction, and the Quantity that is the Diviſor, ſet 
for the Denominator. 

SO if it were required to divide the Quantity b 
by the Quantity a, I would place them thus, wiz, 
+ which ſignifieth the Quotient of “ divided 
by 4. 

In like manner if it were required to divide 
KF abe | 
| abeby ed, the Quotient would be— And if Fac 

ö 
were to be divided by 3c, the Quotient would be 
54 
—- And if bed were to be divided by 75 the 

Os | bed 5 
Quotient would be —. 


The ſame is to be obſerved i in Diviſion of Com- 
pound Algebraick Integers, for if it were requi- 
red to divide aj by c, the Quotient would be 


arb 


—, and if 55 were to be divided by I 


the Quotient would be —. 


31+0:«- 


More 
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0 


0 
L 
b 
c 
v 
{ 
t 


or; 
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m_ Examples of Diviſzon * to the foregoing 


Rule. 
Dividend d 5 adce uu —f_ 
Diviſor jg  1Fb A 


3 2 


ad | 3dce | —.— - 


Quotient 


„ ab, fhbe. 


» — — — 
— —-—᷑q . . — 1180 4 — 


Dividend 8*þ -. | 15bb | 64 


Diviſor 39? cc 3 
a* [15 644 : 
Quotient ———_ 
3 3 


239 


II. When in any Quotient that is expreſſed ac- 
cording to the foregoing Rule, there are the ſame 
Letter or Letters repeated in every Part or Mem- 
ber of the Numerator and Denominator, you may 
cancel ſuch Letter or Letters, but be ſure that 
what you cancel in one Part, to cancel the very, 
ſame in all the reſt. ' So ſhall this new Quantity 
be a true Quotient, equivalent to what it was be- 
tore the ſaid Letters were cancelled. 


Example. What is the Quotient of bd di- 
vided by b ? Wen eins to the foregoing 


Rule the Quotient 3 becauſe the Letter 
b 
is found both in the Numerator and in the 


Denominator , therefore cancel “ in both of 
; 1 them 
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them, and then you will find the Quotient to be 
d, for ,= 
Again, let it be required to diride 44 


by acd, the Quotient is ==, and becauſe the 


Letter 4 is found in every Member of the Nu- 
merator and Denominator, ys : out of every 


one, and then you will have 2 — for the Quo- 
— 
Likewiſe if you were to ts ebe 


by ab4-abf the Quotient you would find to be 


ab -ab -abe 
. which being contracted by cancelling 


ab in each Member of the een and Deno- 
minator, there will be found - = for the Quo- 
tient. 


And bb--b being to be divided 8 þ, the Quo- 


tient will be —.— and by cancelling b in every 


part, there will be þ 1 fon the Quotient abbre- 


viated, for 2 8 1 2 and by cancelling b in 
1 


every part, hare will be ako! and —— 1b+4 b. 


The ſame is to be obſetvea 1 the Signs 


be + ar —; ſo if it be required to divide abc 


Tce, by bde—bce the Quotient will be 2 


bde be 


And becauſe be is found in each Quantity, I can- 


cel it, and the Quotient LI, or abbrevia- 
ted will be found to be < b 


re 


More 


„ > — A aa ff mA, & 


«ea AY V@6@K. 6A mand CY 
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More Examples of Contractions or Abbreviations in 


Diviſion of Algebraick Integers, according to the 
foregoing Rule. e 


bed+crd 
cegd - cmd 


ets | hed 


ad—ak4a 


Diviſor oa 5 


8 aaa 
Quotient 


Dividend aa: | 
| 
| 


aa 


a =} —— 


Quotient FFF 
contracted e | 4 * ＋̈·¶N | 4— m 


— — ith. . 
2 


IV. If when it is required to divide a Simple 
or Compound Alge raick Quantity by a Simple 
Quantity, there be prefixed to every Member a 
Number, or Numbers, that may be divided by 


. Number without any Remainder, then 
in 


ead of the given prefixed Numbers, prefix the 


Quotient of each of the ſaid Numbers divided 


by the ſaid Common Meaſurer, not neglecting to 


cancel any Letter that m+iy be found in each 


part of the Numere:0r und Denominator, AC- 
cording to the foregoing third Rule, As for 
Example. 


Divide 16bc by 4þd. Here according to 
| . 7 | ä * ; obe : 
the foregoing Rule the Quotient 1 , but 


4ba 

becauſe the prefixed Numbers 16 and 4 will 
admit of 4 for a common Meaſure , therefore 
I divide them both by 4, and the Quotients 
are 4 and 1, which I prefix to the given 
Quantities inſtead of 16 and 4, and 8 
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| ff Lohan og 
| Quotient will be——, or —, and becauſe be i 
[ | FS 1 b .Þ 8 | 
contained both in the Numerator, and the Deno- 
V 
minator, cancel it, ſo have you —=4c for the 
- Quoctene required... 1 £7 
Moreover 15abc12b4d being given to be di. 
vided by 34g, the Quotient will be found to be 


Fac+4d. | | 


g 1 e . 7 

For, I firſt diſcover that the prefixed Numbers 
15, 12 and 3, have 3 for their common Meaſure, 
by which they being ſeverally divided, give 5, 4, 
and 1, which being prefixed to the ſaid Quan- 


tities after b, (which is found in every Quantity 
5ac 4d | 

is cancelled ) there will be —— for the true 

Quotient required. 1 5 


More Examples of Contraction in Diviſion, according 
to the two laſt Rules. 


Divide 80e | 28cd | 24be 


by 45 164 I2acd 
-" fie | ated | wo. 
Quotient —— — 
VFC 
Quotient 2 4+ 4M 
contracted 5 ig T7 


— 
— — 


* 


then will the remaining Letters in each W 
| | | evenly 


V. When in Compound Quantities one or more 
Letter or Letters is repeated in every Member, 


ore 
per, 
tity 
nly 
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evenly divide the ſaid Compound Quantity with- 
out any Remainder, and the Quotient will bethe 
Letter or Letters repeated in each Number as a- 
foreſaid. As for Ex ple. bl 

1. What is the Quotient of ba-þca divided by 


Ae? Here it is evident that the Quotient will 


be a ; for Proof whereof take the Diviſor bc, 
and multiply by the Quotient a, according to 
the fifth Rule of the fourth Chapter, and the Pro- 
duct will be bac equal to the Dividend. 

2. Likewiſe if it were required to divide 
bad {cad by b-þc, the Quotient will be found to 
8 5 

3. Alſo by the ſame reaſon if you divide 2a 
2acd—2adb by b—cd—db, the Quotient will be 
2a, and if you divide the fame dividend by 26— 
2cd—2ab, the Quotient will be g. 


More Examples of the like Nature. 
Dividend 6ab{-2ads | 4bct-2cd—c 
Dividend 6b+24c 4b+-3d—1 


4 p 


2 —_ ä 
IT _ — 


The Reaſon why —r is the laſt Number of the 
laſt Example is, becauſe -c, or —1c is the laſt 
Number of the Lieidend, for according to the 
thirteenth Rule of the firſt Chapter, when a 
Quantity hath no Number prefixed to it; it is 
ſuppoſed to have the Number 1 before it. 

And here note, that as in Multiplication of 
Algebraick Integers+by--, and — by produ- 
ceth |, and by — produceth —, ſo in Divi- 
lon, if you divide ＋ by , or - by —, the 

| 5 Sign | 


whe bs + 
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Sign of the Quote will be T, but if you divide I 
by, or—, by+, the Sign of the Quote will an 
be -; ſo if zab be divided by 3a, the Quote will I Pr 
be b, or-{-b, and if —3ab be divided by—3a, the Mb: 
Quote will be, for if you multiply 3a by +, Si. 
the Product will be —3ab, by the third Rule of tei 
the fourth Chapter foregoing. Alſo if you divide 1 
+ 3ab by 3a, or —3ab by za, the Quotient will N vic 
be —b, for +34 being multiplyed by —b, pro- ag 
duceth -—3ab, and 3a being multiplyed by —b, Wis 
produceth-{3ab. an 


VI. From a due Conſideration of the manner Wor 
of operating the Examples of the laſt Rule, a Di 
Way may be diſcovered to divide a Compound Bei 
Quantity by a Simple, or Compound Quantity, 
and to find out the true Quotient when it like- 
wiſe will be a Compound Quantity, the Practice Ib. 


of which will be made plain by the following 
Examples. 7 


Example 1. Let it be required to divide ha-, 
by a. Having placed the Dividend and Diviſor 
as is uſual in Vulgar Arithmetick, and as you ſes 
in the following Operation. 


* be 


— Ui. 


(0) 


Then dol ſcek how often 2 is contained in bs 
(the firſt Member of the Dividend) and the An- 


{wet 
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de IN ſwer is 5 times, therefore I put h in the Quotient, 
ill and thereby I multiply (a) the Diviſor and the 
ill Product is C, which muſt be ſubtracted from 
he % in the Dividend, and therefore I change its 
-b, Nign into —bz by che firſt Rule of the third Chap- 
of ter and there remaineth o, then do I bring down 
ide ca the next Member of the Dividend, and di- 
vill vide it by 4, and the Quotient is e, by which TI 
ro- again multiply (a) the Diviſor, and the Product 
b, Mis ca, which ſubtracted from ca there remaineth o, 
and ſo the Work of Diviſion is ended, and I find 
the Quotient of bac divided by à to be Ace, 
ner For proof whereof if you multiply bc by a (the 
„ 2 Diviſor) the Product will be 18 equal to the 
ind Bgiven Dividend. e 


ke- Y Example 2. Let it be required to divide 
ba- Cee be ce by b 4c. 1 8980 
Having diſpoſed of the Dividend and Diviſor 
n order to the Work with a crooked Line behind 
hich to place the Quotient, as in Common 
Arithmetick; then firſt I ſeek how often b (the 
rſt Member of the Diviſor) is contained in ba, 
| {es the firſt Member of the Dividend) and there ari- 
eth a, which I put in the Quotient, and there- 
by multiply each Member of the Diviſor, wiz, 
e, and the Product is ba ca, which place un- 
er the two firſt Quantities of the Dividend to- 
ards the left hand, vz. under babe, and by 
he firſt Rule of the ſecond Chapter ſubtract 
t therefore, ſo will the Remainder be o; to 
hich I bring down the remaining part of the 
Dividend, wiz. be-ce and divide be by e, and 
dere ariſeth in the Quotient e, by which I multi- 
n 4s ply the whole Diviſor b-|-c, and the Product is 
An- Peſtce, which ſubtracted from the Divi- 
ſwer f . * 
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dend beJ-ce, the Remainder is o. dee the whole 
Work as followeth. 


Quotient 


1 ) 1 (ae 
b 
A. "a 


TG 9 


80 that the Quotient is Te, now to 1 
the Work, multiply the Diviſor bþÞc by the 
Quotient (. according to the fifth Rule of 
the fourth Chapter, and the Product you will find Iin 

to be ba-þcaÞbe+ce which is equal to the given 
Dividend ; and therefore I conclude the Operation 
to be truly performed. 


Example 3. In like manner, if you divicæ 
ba- bd+caÞcd—ae—de by ad, the Quotiat 
will be found to be b+c—e according to the fob 
lowing Work. = 


Quot ent wh 


ST, beta rect — | 140— 
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The Work of the laſt Example explained. 


In the foregoing Example, firſt I divide ba (the 
firſt Member of the Dividend) by a the firſt Quan. 
tity or Member of the Diviſor, and there ariſeth 
in the Quotient, which is +a, ( becauſe the 
Signs of the Dividend and Diviſor are + ) and 
thereby I multiply the Diviſor ag, and the Pro- 
luct is baÞbd, which I place under the two firſt 
Members of the Dividend as you ſee in the Work, 
and ſubtra& it therefrom, and the Remainder is 
o, to which I bring down the two next Quanti- 
nw, vis Feed, Eo 

Then do I divide ca by a, and there ariſeth 
in the Quotient Cc, (becauſe the Dividend and Di- 
viſor are both ſigned ,) by which I multiply the 
aid Diwviſor, and the Product is Ta- Ted, which L 
place under the Dividend, and ſubttact it there- 
from, and there remaineth o, to which I annex 
the two next and laſt Members of the Dividend, 

iz, —ae—de ; and divide —ae by +a, and the 

Quotient is —e, (becauſe the Signs of the Divi- 

lend and Diviſor are different, viz. the one +, 

and the other —) and thereby I multiply the 

whole Diviſor, and the Product is —ae—de, which 

ſubtracted from (—ae—de) the Dividend, the Re- 

mainder is o, and ſo the Work is finiſhed, and 

he Quotient ariſing by this Diviſion is lee, 

s you may prove at your leiſure. . 

If the Quantities or Members of the Dividenk 

if the foregoing Example are not placed in the 

ame Order that is there expreſſed, the Effect of 

he Operation will be the ſame, as yon may ſee 
the following Work. 


The Y 2 Diviſss, 


Ove 
the 
| of 
ind 
ven 
tion 


vide 
tien 


fol 


Diviſor Dividend Quotient 
a d) baÞca—ae+bd+cd—de (be 
ba Ed TL, ot 


Firft, I divide ba by 3, and the Quote is if - 
by which I multiply the Diviſor (a Hd) and theſſſoy 
Product is ba+b4d, which I ſubtract from ba+u 
and the Remainder is (by the Rule of the thin 
Chapter) baca|—ba—bd which being contract 
by the Rules of Addition is ca bd, (for ba a 
ba expunge each other.) Then to this Remat 
der do I bring down the two next Quantities 0 
the Dividend, viz. -e d which being anne 
to the ſaid Remainder ca -d, it then (makes for: 
new Dividual) ca—bd—ce-þ bd, but d and + 
deſtroy each other, and therefore the Dividu 
contracted is ca—ce, which 1 divide by a+1% 
before, and the Quotient is+c, by which I mul 
_ tiply the Diviſor, and the Product is ca-+cd, which 
being ſubtracted from the ſaid Dividual ca—s 
the Remainder is ca ae ca—ed, which being conf 
trated, is ae cd, to which I joyn the tw 
next Quantities in the Dividend, viz. —cd—4 
and it makes (e- ed de) ae. de (tt 
Ded and. I cd deſtroy each other for a new L 
vidual, which I divide by the ſaid Diviſor a+ 
and the Quote is —e, by which I multiply the 

viſo! 
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| viſor, and the Product is —ae—de, which ſubtra- 
&ted from —ae—de (the Dividual) the Remain- 
der is —ae—de-ae+-de=9, and ſo the Work is fi- 
niſned, and I find the Quotient to be bþc—e as 
before. 
But here note by the Way, that it doth not 
always fall out that you are to divide | 
che firſt Member of the Dividual by Note. 
the firſt of the Diviſor, but by ſome 
other Member which you can diſcover will do the 
Vork without making a Fraction. - As in the fol- 
lowing Example. 


is þ, ; m_ 4. Let it be required to divide aa—ce 
tbeße/ 4 fte: 

Firſt, I divide az by a, and there ariſeth in 
the Quotient a, by which I multiply the Diviſor 
e, and the Product is aa-Þ-ae, which ſubtra- 
Ned from the Dividend (aa —ee) the Remainder is 
ce. ge for a Dividual, and then do I not ſeek 
ow often à is contained in ee, for then the An- 
wer would be a Fraction, but I divide ee by its 
orreſpondend Diviſor Fe, and there ariſeth —e, 
o be written in the Quotient next after a, but 
Rot Te, becauſe — divided by - quotes —. Then 
multiply the whole Diviſor ae by —e, and the 
Product is —ae—ece, which ſubtracted from the 
aid Dividual —ee—ae, the Remainder is o, ſo is 
he Work ended, and I find the Quotient to be 
e. See the Operation. = 


To ate) 
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Example 5. If it were required to divide aaa 
abdÞbaaÞbbd by aa-+bd by the Quotient would 
be found to be a-Þb, as appears by the Work. 


ht pd br eG (a 
aaa Tabd 


o OTT 


— — 


» 


9:0 


Example 6. If aaa—abb-abd-|-baa—bbb-|- bbd be | 


divided by a-+b the Sy will be aa—=bb-{-bd, as 
by the Operation. 


1 e Er Hue Lr (ad—bb4i 
aaa- T baa 
| "P —abb4-obd | 
| —abb—bbb 


— — 


Ts bbd 
abd+bbd 


>. ; 
= * : — — — 


28 9 


1 


be 
25 


44 


ph 
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Example 7. Let it be required to divide 
18abbc4-gbbecÞ24becſ-24abcÞ16ce by 3bcÞ-4c, 
the Quotient will be found to be 64b-þ-3bc+4c. 
See the following Operation. 


Diviior — Dividend Quotient 
36c—+46c) 1 8abbe b bec Abe 24abe - 16cc (Gab z be 4 
1 8abbe - 24bcc 


Thobbec 24 bec 
obbec I 2bce 
— ——— 
—+12bcc+16cc 
cc lc 


5 — 


. 2 


O O 


When Algebraical Diviſion according to the 
Rules before delivered, will not exactly perform 
the Work without any Remainder, then you may 
place the Dividend and Diviſor Fraction-wiſe, 
which is indeed the moſt general Practice amongſt 
Algebreiſts; or elſe proceed in Diviſion as far as 
you can by the preceeding Method; and then 
place the Remainder for a Numerator over the 
Diviſor, as in the following Example, where 
4a bb Pac is divided by a+b, and the Quotient 


. ac . 8 
is —b Eb, the Remainder being Fac. 


I (aa—bbfac Gb © 
aa Cab e 
— 
—ba—bb 


— 


o O 


| / 
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CHAP. VI 


The Dodrine of Algebraica 
_ Fractions, And Firſt, 


Of Reduction. 


I. JE that intends a conſiderable Proficiency 

| in this myſterious Art, muſt be very 
well acquainted with the Doctrine of Vulgar Fra- 
Rions, a mean Knowledge therein nor being ſuf- 
ficient for all Operations whatſoever in Alge- 
braick Fractions have their dependence thereup- 
on, being wrought in every reſpect as Vulgar Fra- 
ctions, they are by the help of the Rules contain- 
ed in the ſeveral Chapters foregoing, and there 


are very few Queſtions ſolved Algebraically, but 


what have one or more Fractions concerned in its 
Operation. 45: = ö 


To reduce Fradtions, having unequal Denominators to 
Fractions of the ſame Value, having a common 
Denominator. Ws 


II. When you would reduce Algebraical Fra- 


&ions to a common Denominator, multiply the 
Numerator of the firſt Fraction into the Deno- 
minator or Denominators of the reſt, ſo ſhall the 

Product be a Numerator equal to the Nane, 
Ce St I - | 3 FT, | L 


4 / 
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of the firſt Fraction, likewiſe multiply the Nu- 
merators of the ſecond, third, Cc. Fractions in- 
to all the Denominators except its own, and 
the ſeyeral Products ſhall be ſo many new Nume- 
rators ; then multiply all the Denominators con- 
tinually, ſo ſhall the Product be a common De- 

| I] nominator to all the Numerators found out as 
——ꝓ7. e Tri arponmenin” 


6 c | 

Denominator. Multiply the Numerator 4 (of 

the firſt Fraction ) into the Denominator (c) 

of the ſecond Fraction, and the Product is ac, 
for a Numerator Sa, then multiply (4) the 
LMNumerator of the ſecond Fraction into (6) the 
i- | Denominator of the firſt, and the Product is db, 
for a Numerator , then multiply the Deno- 
: minators together, wiz. b into c, and the Pro- 
duct bc is the Denominator common to both the 
Numerators, ſo will the two new Fractions: be 


1 ac ba ac a ab a 
re fl and — for — — and— =—, 
ut bc „„ be c 
ts | | | 
_ | | . s + e 7 
Example 2. What Fractions are =—, —and — 
| "TE d 
” having an equal or common Denominator ? 
aad, bid cca | 
Facit —— and —, for axaxd=aad, = the 
cad cad cad 


a- Numerator &, and e bed S the Numerator 
we | b, and cxcxa=cca= the Numerator, and 
Oc cad which is the common Denomi- 
he nator. F ö 7 * I 8 
r 


To | 


x en Terms will be 


To reduce an Algebraical Fraction to its loweſt Terms 
Equivalent. | 


III. When in the Numerator and Denominator 
of an Algebraical Fraction, the ſame Letter or 
Letters is contained, then cancel the ſame in both 
and if there be any Numbers prefixt, if you can 
_ diſcover any Number that will divide them both, 
without any Remainder, then prefix thoſe Quo- 
tients inſtead of the Numbers prefixed before; fo 
hall this new Fraction be of the ſame Value with 


the Fraction propoſed. 2 

| " * 3% a 
So will — be reduced to — by canculling < 
| cbb b : 

in the Numerator and Denominator. 
24 bade 3 2bda 

Alſo by being reduced to its low- 
| 8bad Rok 


by cancelling bd f in 
d 


every Part, and dividing the prefixed N umbers by 


8. More Examples follow. 


ꝙ— —-« 


ca 6 | 16rbsd 4 


cde e 207 g= 584 
bm | 24ade 8c 
gh nn pp + I 
2b Se -m ] 12486-+ FOB TOE 


oC. — . 


2 
-= 3 — 


Or if you can (in a Commnnd Algebraical 
Fraction )) diſcover a Quantity that will divide 
the Numerator and Denominator without any 
Remainder, ( according to the ſixth Rule of the 
fifth Chapter) mn ſhall the Quotients be 3 

new 


3 18 . Redluction 1 Chap. 6. 
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new Numerator and a new Denominator, equal 
to the Fraction in its given Terms. As in the 
following Examples. ba | 


Jy Za 4a ö | aa 2ae-Þee 

; ba-d Da are 4 Tee 

n g A — Zac — e | 4 anan—bbbb | | 

l, Sos cnn. — e — 

= 3 2 —bb =aa—bb 

0 5 — — — 
h 


To reduce an Integral Quantity to an Alpebraical Fraction. 


b IV. Multiply the given Quantity by the in- 
tended Denominator, ſo ſhall the Product be the 
Numerator required. As in the following Exam- 
=—_ = | 
r Let it be required to reduce the Quantity 6 . 
to a Fraction, having ad for its Denominator. 
To do which I multiply the given Quantity & by 
y , and the Product is the Numerator, vix. bad, 


bad  - 5 bab=b 
ſo ſhall — be the Fraction required, for — _ 
ad ad 


| Alſo if it were required to reduce the Quantity 


eto a Fraction, whoſe Denominator ſhould be 
be Ace 


„Te, it would be ——. 


b+c 


V. If it be required to reduce a mixt Quantity 

toa Fraction, multiply the Integral Quantity by 
the Denominator of the Fractional Part, and 

joyn the Product to the Numerator of the Fra- 
Y IN Rional Part, ſo ſhall the Sum be the Numerator, 7 
As in Example. 


> * 
1 tf a 0 # 


Reduee | 


320 Addition and Subtrattion E Chap. 7. 
Reduce 2. to an improper Fraction Mult. 
| ES 


the Integral Part 2 P by the Denominator 4, 
and the Product da EA which being added to the 
Numerator c, makes da{db+c for the Numera- 
tor, 3 — placing 4 for a Denominator, it 

a ab* | | 


—a+b|— for the Anſwer. 
d 


VI. When you are to expreſs an Aigebraick In- 
teger Fraction- wiſe, without an Aſſigned Deno- 
minator, then make the given Quantity the Nu- 
merator, and 1 the Denominator. 


gives 


| ab | a__ TR 
So will ab be — and cd will be— and a-+b will 
= __ „ OE 


be —— Cc. 


I „ 
Theſe Things are fo plain that they need no 
farther Explanation by Examples 


— od ws. a——_e—_—.C A. A... 


Tr TO MJ 


Of Addition and Subtraction of 
Algebraical Fractions, 


I. Hen the Fractions given to be added 
2 together have an equal or common 
| Denomitor, add the Numerators together, 
| and place their Sum for a Numerator oyer the 
GOES on | | 8 Com- 


T F. 3 % & ww 


” WJ 


] p 
1 
5 
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common Denominator, which new Fraction ſhall 


be the Sum of the given Fractions, but if they 
have not a common Denominator, reduce them 
by the ſecond Rule of the ſixth Chapter, and then 
proceed as before. 


ac 
Eibl. 1. What is the Sum 1 — and —? Fa- 
a - ac : b b 


cit —— the Sum of the Numerators, vix. a and 


b 
ac is 4 Lae which placed over the Denominator 

A0 
b, gives for the Sum required. 

b 
abc dg | 

Example 2. 80 alſo the Sum of — and — will 
m— N fo 


be 
CS 


EY 1 420 1 
Example 3. And the Sum of - 


„ a 
24--2b A 


4d will be 3 to be — for the Sum of 


a 


the Numerators is 4 H= 


— 44. 


Example 4. What is the Som of 6 — and : 
ad c b " 


Facit the given Fraction being reduced to a 


Lad 


common Denominator by the ſecond Rule of the 
ad eb ad cb 


TD ſixth Chapter, are — and — whoſe Sum is 


bd bd „ 
6 y, 


5 | 
Example 5. What is the Sum of — — and — I} 


acd+—bbd+3fgic. 1 e 4 
Facit - 


——ͤů — 


bed II, When . 


II. When it is required to gather mixed Quan- 
tities into one Sum, then add the fractional Parts 


| together by the foregoing Rule, and likewiſe 


bring the Integers into one Sum, and the Sum of 
theſe two Sums will be the Sum required. 


Example. 


3 ab ab ? 
What is the Sum of bþ+— and cdl — 
d 


C 
The Sum of the Fractions | 
being added by the forego-p 99974. 
ing Rule is | ea 
To which ſum if you add 


the Integral Parts of the pro-, „ ab ea-eb 
pounded mixed Quantities, Lb cd — — 
the Sum required will be) ca 


Subtraction of Algebraical Fractions. 


III. If the 2 given Fractions have not a com- 
mon Denominator, then reduce them to ſuch by 
the ſecond Rule of the ſixth Chapter, then (by the 
Rule of the third Chapter) ſubtract the Nu- 


merator of the Fraction to be ſubtracted from 
the Numerator of the other Fraction, and place 


the Remainder for a Numerator over the com- 
mon Denominator, which new Fraction ſhall be 


the Remainder ſought. - As in the following Ex- 


amples. 
ab 2 
If you would ſubtract — flom = take the 


| 4 fa 1 £ e 
Numerator ab from the Numerator bc, and the 
Remairider is bc—ab, which being placed over the 
: Denomi- 


415 Addition and Subtraftion Chap. 5 


a a common Denominator, N . ccd. ccb 


/ ũ OO OO. Os OS 


Chap. 7. of Algebraical Fractions. 
15 e- 0 
Denominator e, it will give — for the Re- 
| Ns N 


323 Y 


i 
q 
” 1 
: * 
. 
ol 


mainder, or difference ſought. 


| | 4b —18 
Alſo let it be required to ſubtractt 
: be 5e—24 | yo bac 
from 
be 

The Difference of the) , 8 
Numerators of the given yy . = 
Fractions 1s ae the 4 


Which Remainder or Difference 
being made a Numerator to the bc+-4c—6—4gþ 
common Denominator will give b+c 
the difference ſought, which is 
cd be 
And if it were required to ſubtract x 
) „ 5 
from aa+—. the given mixt Quantities will (by 


the fifth Rule of the ſixth Chapter ) be reduced 


cag+ab  apu+cd=be_ | 
and 
c e 


to 


Which will be redu- J 
ced to theſe Fractions o/ 
the ſame Value, having and 


izr. 1 3 

And if from the Nume- 
rator caae C abe you ſubtract 
the Numerator cae -T ccd. cc 
there will be given for the 


Remainder ſought, viz. 


cage abe. -cae . ced + och 
ce 


In 


224 Multiplication and Diviſſon Chap. 8. 
| In like manner if from d it be required to ſub. 


e | | =o 
tract —— Firſt by the fourth Rule of the ſixth , 
| t | | | ed 
Chapter, reduce the 9 a to the improper 1 
1 | | ab-. ac | U 
| Fractional Quantity g and therefrom ſubtrad | 
* | 1 J 
are Fo 5 
| the given Fraction — fo will you have the Re· ¶ mu 
| | e 
| f ; ab- Ac a- OY 
| mainder ſought, which is 18 8 80 
x : —_ ] 
| 4 
| | Io 
| | tip 
„ Jn os for 


CHAP, Vi. IKE 
Multiplication and Diviſion of 
Algebraical Fractions. 


I. Hen it is required to multiply two Al- 

gebraical Fractions the one by the o- 

ther, the Work is the ſame as in Vulgar Fractions, Þ 

for if you multiply the Numerators of the given] pe 
Fractions together, and likewiſe their Denomina- D. 
tors together, and place their Reſpective Productꝭ I m. 
for a new Numerator, and a new Denominator, 
that new Fraction ſhall be the Product required. 


Examp* be 
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n I. what is the Product of 2 7 multiply- 


ed by = Facit = 2 for ga gaab, which b is the 
Mae and 1 the Denominator. 
Example 2. What is the Product * —— 


3 eb 
for 4cdx3a 


1 2cda 555 
2cbb * 


e which is 5 . 


be 
Example 3. What is the Product of 2 — mul - 
. p 


1— 


multiplyed 17 - Faci t — 


tiplyed 7 84; e Facit. RL — 
da- 4 Bcb—+ad = 

for {= — and Le by the 

ue Sch 

Rule of the ſixth Chapter, an = * == — 


84acb+Bccbb—+ ad- bac 


= which i is the Product required. 


Example 4. What is the Product of ab multi- 
plyed by _ Facit = for 44 2 


c 4 


b 0 
eee — which 1 is the Product required. 
c 


IL If it ſo chance has you have a Fraction to 
be multiplyed by an Integer, that is equal to the 


Denominator of the Fraction, then take the Nu- 


merator for the Product. 


Example. What is the Product Ne * 


g—e 


bein multi lyed by a—c? Facit ao fee. A 
8 multiplyed by Tis I 
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* 'The reaſon of which is plain, for the Numera- 


tor being multiplyed by the Integer, and the ſame 
Integer being put as a Denominator to the Pro. 


duct, the Quotient ariſing by the Diviſion of the 


Numerator by the ſaid Denominator, will be e. 


qual to the Numerator of the given Fraction ; 
a ab | 


fo — Xx 7 a. | 
b * | 5 | | 
III. When it is required to divide one Algebra. 
ical Fraction by another, if they have a common 
Denominator, cancel the Denominator, and divide 
the Numerator of the Dividend by that of the Di- 
viſor, fo ſhall that Quote be the Quotient ſought. 


6 „ ; 41 0 | abc bec a 
So if it were required to divide — by — the 
N 43 i 
| | 5 | be 3 
Quotient will be found to be —=— for having 
bee e, 


caſt away the common Denominator 4, and di. 
vided (abc) the Numerator of the Dividend by 


(bcc) the Numerator of the Diviſor, the Quoti. 
ale 25 4 


ent will be — which is — by cancelling bc in the 
| bee | 7 S 
Numerator and Denomrnator. 

IV. When the given Algebraical Fractions have 
not a common Denominator, then multiply the 
Denominator of the Diviſor into the Numerator 
of the Dividend, and the Product is a new Nume- 
rator; alſo multiply the Numerator of the Divi- 
ſor into the Denominator of the Dividend, and 
the Product is a new Denominator; which new 

Fraction is the Quotient ſought, and this is a ge- 
neral Rule in all Caſes whatſoever, and is the 
lame wich Diviſion in Vulgar Fractions, only kee;- 
ing to the Algebraick Rules. 

| | Example 


be 


h | ; E | 4 ? 1 Tc; 
Example. What is the Quotient of — being di- 
; | ; ä b * 


. a ; 
vided by — ; Facit —=—, for cxa=, (the new 


Numerator,) and axb=ba (the new Denomina- 
tor. | : | 
| N 34+b 
Likewiſe, if it were required to divide — 
| e 
2bb 5 32 -4ab Yb 
by the Quotient would be- for the 
2-3 | 2bbc 5 | 
numerator of the Dividend is 3a+6, and the De- 
nominatur of the Diviſor is a+b, and ;3x 


10--c=3245-4:b4-bb which is the Numerator ; 


and the Numerator of the Diviſor is 2bb, and the 
Denominator of the Dividend 1s c, and 2bbx c= 
2bbc, which is the Denominator. The like is to 
be obſerved in all Caſes, both in Multiplication, 
and Diviſion of Algebraical Fractions. 5 


— 


The Rule of Three in Alge— 
braick Quantitics. 

I HE Rule of Three in Algebraical Quan- 

tities repreſented by Letters, (whether it 


be Direct or Inverſe) differs not from the Rule 
c Z 2 TS of 
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of- Three in Vulgar Arithmetiek, reſpect being 
had to the Rules of Algebraical Multiplication 
and Diviſion, before delivered in this Book, for 
(in a direct Proportion) if you multiply the fe. 
cond Term by the third, and divide the Product 
thereof by the firſt, the Quotient will be the fourth 
Quantity ſought in proportion. 


Example 1. If b gives c, what will 4 give? 
33 : | 
Facit . 
In this Example, the ſecond and third Quanti- 


ties are c and d, which being multiplyed toge. 
ther, produce cd by the third Rule of the fourth 


Chapter, which being E 8 by (&) the firlt 
e : / 


Quantity, the Quotient is — which 1s the fourth 
Proportion ſought for. 


| cd 
1 48-15 om 
h 
Which may be proved according to the Prod 
of the Rule of Three Direct laid down in tht 
Tenth Chapter of my Vulgar Arithmetick: 
For, | 


( 


Te 


re 


The Produ of the ſeeond and third Terms if}. 


cd, And | | 
The Product of the firſt and fourth Terms 
led | 
= | | bead =id 
And by the 3d Rule of the 6th Chap. — 
33 


(te frſt Term) which was to te proved. 
. Ex am 


arlt 


irth 
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Example 2. If Te require 4, what will T7 


require? Facit —— — For, 
bxc 


Ad ede | 


b+c 


% 


Example 3. If 12 require 35, what will 4ab 
I 44ab- 
require? Facit —— =12ab. For, 


12 
TS ow: 
12 : 36 :: 4: —— i b 
2&8 BL 39% 74: 


IL Nor will the Operation be different from 
the former, if any of the three given Quantities 
be a Fraction, or if they be all Fractions, obſery- 
ing the Rules of Multiplication and Diviſion in 
Algebraick Quantities ; or when any of the given 
Terms is a mixt Quantity, let it be reduced to the 
Form of a Fraction, by muitiplying the Integral 
Part by the Denominator, and joyning the Pro- 
duct to the Numerator of the Fractional Part, and 
then multiply and divide as before. 


F 
Example 4. If b 4 require d, what will— re- 


yo 
: adf 
quire ? Facit —? For if you firſt reduce 
 dbg—gc 


Abc. 
* to the Form of a Fraction, it will 9 
4 


and the ſecond Term 4 being ſer Fradtion-wilh, 


will be — then if you multiply (2) the third 


£3 Term 
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Term by ( — the ſecond Term, the Product 
1 a | / 


of FEY „ | 
will be —, which being divided by E — the 
* FR 


8 
3 
firſt Term, the Quotient will be — which is 
TIES : | 2 @ i Sul a"g Ac, 
the fourth Proportional ſought. For, 
dre, 4 2. „ 
4 1 3 abg-+gc 


I ſhall not need here to give any Examples in 
the Inverſe Rule of Proportion in the Algebraick 
Quantities, the manner of the Operation being 
the ſame with the former, only the Proportion 
flows backward, as in the Rule of Three Inverſe 


"= 


in Vulgar Arithmertick. 


9, 


ct 


0 


Chap. 10. 


CHAP. X. 


A Collection of ſome eaſy Que- 
ſtions wherein the Rules hither. 
to delivered are Exerciſed, 
taken out of Mr. Oughtred's | 
Clavis Mathematica, Chap. 11. 
Sir Fonas More's Arithmetick 
in Speces, Chap. 10. and Mr. 

Kirſey's Elements of Algebra, 
Chap. 10. of the Firſt Book. } 


| Here are two Quantities or Numbers, 


whereof the greater is 4 (=4) and the 

leſſer is e (Sz) What is their Sum? What their 
Difference? What the Product of their Multipli- 
cation? What the Quotient of the greater divi- 
ded by the leſſer? What the Quotient of the leſ- 


ſer divided by the greater? What the Sum of 
their Squares? What the Difference of their 
Squares? What is the Sum of their Sum, and Dif- 
ference ? What is the Difference of their Sum and 


Differences? What is the Product of their Sum 
and Difference? What the Square of their Sum? 


2 4 What 


332 Queſtions to Exerciſe Chap. 10. 
What the Square of their Difference? What the 
Square of their Product? 


1. The Sum of the Quantities 
propoſed is * > Ee 
2. Their Difference is 4 
3. Their Product by Multi-? mo 
pPlwication „ | * 
4. The Quote of the Greater? Boe 
divided by the Lefler > e 
5. The Quote of the Leſſer by 36; 
the Greater — > GE 
6. The Sum of their Squares aa Ice 
7. The Difference of their? | . 
Squares | | Ad- cc 
8. The Sum of their Sum and? | | 
Difference = 6. 885 
9. The Difference of their? 
SGWium and Difference 8 e 
10. The Product of their Sum 0 BE , 
and Difference 55 
11. The Square of their Sum | aaÞ2ae-lec 
12. The Square of the Difference | aa - 23e fes 
T3. The Square of their Product aace 


II. There are two Quantities whoſe Sum is 


5 (Silz) and the greater of them is à (=8) I 
demand what is the Leſſer 2 What their Diffe- 
rence? What is the Product of their Multiplica- 


tion? What is the Sum of their Squares 2' What 


the Difference of their Squares? 


1. The Leſſer is „„ cob 


2. Their Difference is _ 7 
3. The Product is a  "ab—ad 


4. The 
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4. The Sum of their Squares is | 2aa—=2ba4bb 

5. The Difference of their a "ih 
Squares is : 25 -b 


III. There are two Quantitie r Numbers whoſe 
Difference is d, (S4) and the greater of them is 
a (s) I demand what is the Leſſer? What is 
their Sum ? What their Rectangle or Product? 
What the Sum of their Squares? What the Diffe- 
rence of their Squares ? 9 


1. The Difference, or Exceſs) | 

being ſubtracted from the þ a—d 

greater, gives the leſſer. ) 
2. Their Sum is ED | a2a—d 
3- Their Product or Rectan- | 

gle is aa—da 


4. The Sum of their Squares is 2224 T if 


5. The Difference of — 3 
Squares is 5 8 | 24. d 
„ IV. There are two Numbers, Magnitudes, or 


ee | Quantities, whereof the Ratio of the Greater to 
the Leſſer is as v tos, (or as 3 to 2) and the grea- 
I ter of them is a (=12.) I demand what is the 
is | Leſſer ? What is their Sum ? What their Diffe- 
II rence? What their Rectangle, or Product? 
fe- | What the Sum of their Squares? And what the 
ca- | Difference of their Squares? 


nat oe : I 4 
. The Leſſer is by the Rule of 3 5 
—2 2. Their Sum is " - 


58 


-þ g 
3: Their Difference is. | 


334 Queſtions to Exerciſe Chap. 16, 
4 Their ä or Pro- E 
duct ĩ is ; E =o 


4 The Sum of their Squares i is 2 4 
6 The Difference of _— - A 3 
Squares is ne ts 


But if the Ratio between the leſſer and the 
greater had been given as s to r, (or as 2 to 3) 


and the leſſer had been given e (S8) then, | 
1 The greater by the a Ns [ yy 
of Three would be N 
2 Their Sum N : an} 
SY Their Difference : 1 „ : 


4 Their Rectangle, or product 2 _— 
5 The Sum of their Squares | — . 


6 The Difference of Ta „ 


Squares, | 1 


v. There are two Numbers or "Quantities where- 


of the Rectangle or Product is 4 (=96) and the 


greater Quantity is « (=12) What is the leſſer? 
What their Sum? What their Difference? What 
the Sum of their Squares And what the Diffe. 
rence of their Squares? 


1 The Product given being 1 
divided by (a) the leſſer p — 
Quantity 1 is 2 


2 Their 


dd 


Cir 


Chap. 11. 


4 The Sum of their Squares : C 


3 Their Difference 


2 Their Sum. —.— 4 


3 Their Difference 


5 The Difference of OY 
Squares. 


 Mleebraick aritimerick 


44 


ut if the Rectangle had bam given b, as be- 


e (, Then 


been found by Diviſion 
to be 


2 Their Sum 


4 The Sum of their Squares 4 


5 The Difference of r 
Squares. 


— 
*% 
= 


x The greater would = N 2 


fore, and the leſſer Quantity had been given 


CC 


-Retladion of Equations, 


A 


N Equation is an Equality between two 
Quantities of difterent Names, whether 


the 


-— 
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the compariſon of Equality be between Simple, 

or Compound Quantities, »or both; between 1 
which two Quantities there is always this Cha. 
racer, viz =. 

So in this following Equation, wiz. a=3c, 4 

is ſaid to be the firſt Part, and ze the ſecond ; 
Part of the Equation, and fignifieth that ſome 
Number or Quantity repreſented by à is equal, is 
three Times another Number or Quantity repre- 
ſented by c. N * . 
So a=b+þc ſignifieth that ſome Quantity repre- 
ſented by a, is equal to the Sum of two other 
Numbers or Quantities repreſented by andc. + 
The manner of compoſing an Equation will be 
underſtood by ſolving of the ſeveral Queſtions con- 
tained in this and other following Chapters. But 
when known, are mingled with unknown Quan- 
tities, in an Equation they muſt be ſo ſeparated 
or reduced that the unknown Quanticy or Quan- 
tities may remain intire on the one ſide, or part, 

and the known or given Quantities, on the other 
fide or part of the Equation, which to perform is 
the Work of Reduction, and which is contained 
in the ſeveral following Rules of this Chapter. 

Here note, that the Quantity unknown or 

ſought in every Equation is repreſented by the 
Letter a, or ſome other Vowel, and the Quantity 


or Quantities known or given are repreſented by 
Conſonants, as b, c, d, , &. 


Reduction of Addition 
II. If equal Numbers or Quantities be added to 


equal Numbers or Quantities, the Sums or Totals 
will be equal, and theretore 


It 


an 28 | RD 1 ö ab a einn 
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If it be granted that a—8=20 
Then by adding - 8 to each 


part of the Equation on. e—8{8=20 +8 
ariſeth © 


Then becauſe in the firſt-part ) 
of the Equation there 15+ 8/ Fey 
and —8, they deſtroy each, Q 1 
other by the third Rule off 25. . 
the ſecond Chapter, and it 
followeth that 


Again let this Equation bay. 
propoſed to be reduced, viz a—b=dÞ+b 


Then by adding þ to each 


part of the LIT, 1. 1 
ariſeth bs 


And becauſe —b and I ate 


in the firſt part of the Equa- 5 

tion, they deſtroy each o-( b—=d-þ2b © 

cher, and the Equation is „ 
Likewiſe if 44 —b—c F 


Then by adding b-þc to each 


part of the Equation a=} tet. 
ariſetng 


Now from a due Conſideration of che pre- 
miſes, it followeth that if in an Equation there 
be any Number or Quantity propoſed with the 
Sign — before it, then if it be transferred to the 
other ſide of the Equation, and cancelled on the 
ſide or part, where it now ſtandeth, the effect 


will de the ſame as the adding of that Quan- 


tit 7 to each part of the Equation, and 


this 
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the compariſon of Equality be between Simple, 
or Compound Quantities, or both ; between 
which two Quantities there äs always this Cha. 
racer, viz ==. 

So in this following Equation, wiz. a=3c, « 
is ſaid to be the firſt Part, and 3c the ſecond 
Part of the Equation, and fignifieth that ſome 
Number or Quantity repreſented by à is equal, is 
three Times another Number or Quantity repre- 
ſented by c- 

So hc ſignifieth chat 5255 Quantity repre- 
ſented by a, is equal to the Sum of two other 
Numbers or 2 repreſented by þ and c. 


The manner of . an Equation will be 


underſtood by ſolving of the ſeveral Queſtions con- 
tained in this and other following Chapters. But 
when known, are mingled with unknown Quan- 
tities, in an Equation they muſt be ſo ſeparated 
or reduced that the unknown Quantity or Quan- 
tities may remain intire on the one ſide, or part, 
and the known or given Quantities, on the other 
fide or part of the Equation, which to perform is 
the Work of Reduction, and which is contained 
in the ſeveral following Rules of this Chapter. 
Here note, that the Quantity unknown or 
ſought in every Equation is repreſented by the 
Letter a, or ſome other Vowel, and the Quantity 


or Quantities known or given are repreſented by 
Conſonants, as b, c, d, f, &c. 


Reduction of Addition, 


II. It equal Numbers or Quantities be added to 
equal Numbers or Quantities, the Sums or Totals 
will be equal, and cherefore 


i 


Cl 


32 „ y 5 a} fouy 
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If it be granted that a—8= 20 
Then by adding +8 to each | 


part of the Equation _ kee +8 
ariſeth Fe 


Then becauſe in the firſt-part 
of the Equation there 15+ 8 Feats 
and —8, they deſtroy each ___ 0 | 
other by: the third Rule off © 
the ſecond Chapter, and it\. | 
followeth that 


Again let this Equation vey, 2 
propoſed to be reduced, viz —b=d-+b 


Then by adding b to each 1 
inns of the Equation, there eu 
ariſeth | 


And becauſe —b 404 b. ate | 
in the firſt part of the Equa- — 
tion, they deſtroy each o- Bd H 1 
ther, and the Equation is 

Likewiſe if 5 a—b—=f 


Then by adding bc to each 


part of the Equation 52 et 
ariſeth _ ) 


Now from a due Conſideration of * Pre- 
miſes, it followeth that if in an Equation there 
be any Number or Quantity propoſed with the 
Sign before it, then if it be transferred to the 
other ſide of the Equation, and cancelled on the 
ſide or part, where it now ſtandeth, the effect 
will be the fame as the adding of that Quan- 
tity to each part of the Equation , ang | 

| Rs this 


= * » 8 
y "> * A > 2 " 4 Sas 
4 


| Chap. II. ha 
4 
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this by Artiſts is called Tranſpoſition. As in the 
. firſt of the foregoing Examples where it is grant. 
That  a—8=20 
And by tranſpoſing —8 on the 
other ſide of the Equation, a=28 
making it there +8 it giveth. 


And in the ſecond Example where a—b=4+ 
By tranſpoſing —b, cancelling ) 

it on the firſt ſide of the WT ON 

Equation, and making it a=d+2 

-+b on the other, it is | 


And let it be granted that a—bb—d=c 


Then by tranſpoſing of — 55 LE 
and = there ariſeth 0 cc bd 


Reduction by Subtraction. 


III. If in any Equation there be any Number 
or Quantity ſigned with + (on which ſide of the 
Equation ſoever) if it be cancelled on that ſide, 
and placed on the other fide with the Sign — per- 
fixed to it, the Work of Reduction is truly per- 
formed, and this is alſo called Tranſpoſition, and 
is only the converſe of the foregoing Rule. Ex. 
amples. | 


Let it be granted that 448 36 
Then if +8 be cancelled, and) 
placed on the other part of 


the Equation with the Sign a=36—d 
Eiit will give | 
Which Equation being contradted ie 4228 


Again, 


Is 


8 


* " * 7 Te * i as 1 -/ at was 4 : - a tia ” n 
- 7 \ . * 4 "is * af * 
- = 4 yd 
= - - VS... ; 7 * L ” : 
0 
hap. 11. Reduction 2 aal inn. 


By the Tranſpoftion of Fl & 


339. | 
WE: eee 


Again let be giren 


on the firſt ſide of the Be od. ee 
quation it is 
And by Teanl afon ofs 4 


on the ſecond ſide of hes | | har, 
Equation it is 
Alſo if  aabb4-c=ba{-dd 


By Tranſpoſition of Ae 4 | 
to the ſecond fide of thes aa=ba}dd—b—c 
Equation it 1s \ CORD 
And by the Tranſpoſition 5 5 
of ba to the firſt ſide 8 rl 
the Equation 1 it is - ” 


Which Method (in reducing of the bene 
Equation) is deduced from this general Axiom, 
 ; 

If from equal Numbers or Quantities, equal 
Numbers or Quantities are fubrracted, the Bey 
mainder ſhall be equal. 


So in the ſecond Example) gonad ok 
there is given this Equa- 2aa1-b=aa+cc 
tion, viz. 18 ef | 

Firſt by ſubtracting b from To 
each part of the HE 2 e c- 
there is 

Then I ſubtract aa from each 1 
Part, and there remaineth F . e 


Reduction by Multiplicaticn. 


IV. When in an Equation one or both parts 
are Fractions, then let them be reduced to a com- 
mon Denominator by the 2d, 4th, and 5th 1 
(6 


| 
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of the ſixth Chapter, and then cafting away the 
Denominator, uſe only the Numerators, ſo ſhajl li: 


Equations expreſt by Algebraical Fractions be re. Nie 
duced to other Equations, conſiſting altogether of MF! 


Integers. As in the following Examples. pl 
. Wo oy 4 
3 | 2 £ 
Then by reducing 9 in the ſe- 
cond part of the Equation a 72 
to a Fraction, having 8 for —_— 
its Denominator, it is 1 
And by caſting away the De-) 
- nominator which is com. a=72 
mon to both, it is 
>” 35 bed 
Again, if 95 4 — 
3 | a—b 
firſt ſide of the Equation to 2 bed 


a Fraction, having a+b for 
its Denominator, it is 


Then by reducing a; on 80 


And by caſting away the com- 0 L 


; | 
mon Denominator a-+b ther aa Nba bed 2 
Equation is | | 
| | tf 
2 q , ab ac | | b 
Likewiſe, if 1 6 
4 an : 


to a common Denominator, 
are | | 


And the common Denomina- 
tor ch being caſt away, the 


The Quantities being reduced 
Equation is 


Then 
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V. When either part of an Equation is compo- 
ſed of a mixed Quantity or Quantities, let the In- 
tegral Part or Parts be reduced to a Fraction or 
Fractions, and then proceed as in the laſt Exam- 

ple. TR 


5 1 1 
It is granted that 42422 
1 | Few 5 4 rg 


FERRY | Bhs e 
Firſt, it is reduced to 
„ b Ws 


Which Fractional Equation) _ 
bab 


. 


being reduced according ea lead - lbe 


to the foregoing Rule, is 


VI. When ſome Power or Degree of the Num- 
der or Quantity ſought is multiplyed into each 
Part, and each Member of an Equation, then let 
hat Degree or Power be cancelled in each Part 
And Member, ſo will it quite vaniſh, and the Equa- 

ton will be reduced co more Simple Terms. As 


for Example. 


Let it be granted that  aaþba=a 
Foraſmuch as a is a Factor ing 
each Part and Member of 

the Equation, therefore its a+hb=c _ 
being expunged in each, - _ 
there ariſeth this Equation 


VII. When ( according to the. ſecond, third, 
ourth, and fifth Rules ) an Equation is, reduced, 
and that ſome known Number or Quantity is mul- 
tiplyed inco the Quantity ſought, then divide 
leach part of the Equation by that known Quan- 
tity, 'to the end that the Quantity ſought _ 

| a ave 
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have no Quantity multiply ed into it but 1 (or uni. 


ty.) As in Example, T} 
If ic be granted that ba==cd | 

Then becauſe the Quantity | 
ſought is (a) multiplyed by ea 
b, divide each part of the — 
Equation by ö, and there „ 
ariſeth _ —— f 
VIII. When any one Part of an Equation i; "a 

compoſed of a ſurd Quantity, (viz. ſuch as hath 

the Radical Sign prefixed to it) and the other f 


Part is a rational Quantity: then let that rational In 
Quantity be raiſed to the Power ſignified by the 
Radical Sign, and then caſt away the ſaid Radical f 
Sign, ſo ſhall both Parts of the Equation be a a. 
tional Quantity, As, | 


If it be propoſed that yl a=8 
Square 8 and place its Square 
in the Room of its ſelf, caſt- | 
ing away the Radical Sign „ 
from the firſt Part of the 
Equation, and then it will be - 


Likewiſe if 

Then by raiſing the ſecond * 7 
Part of the Equation to its : 1 
Square, and caſting away the oy 


radical Sign from the firſt 
Part, there ariſeth this Equa- 
8 tion, vix. FED 


. Chap. 11. Reduction of Equation. 143 


- Again, if SED 
The ſecond Part of the Equa- 
tion being ſquared, and the 


Radical Sign cancelled in 3 pot 


firſt, there ariſeth 


Reduction by Divifi on. 


Nabe 


1 
A £ G 


N. If equal Quantities be divided by equal 


1 Wequal. For, 


a If. 
nal ¶ Then by dividing 4 part of 


the the Equation by a, there ari- 
ca ſeth this — 


And if 
Then by dividing each part of ve 


the Equation by a, there ari- 
ſeth 5 


And 4s in the ſecond Part of 
the Equation being tranſpo- 
ſed by the third Rule of this 
Chapter, there ariſeth this 
Equation, vix. 


And if 
Iden by dividing each part of 
the quation by b—e, ic is U 


gain, | A a 2 


ce the Quotients thence ariſing will be 


a4=<=104 
210 


ae d 
aargbbT da 


* Let there be propoſed — . 


—_—_— 
CHAP. XII. 
To Convert Analogies into! 


Equations, and Equations in 
to Analogies. 


1. M EIS is deduced from this univerſill R 


Theorem, viz. That if four Quantitia gy 
are Proportionals, the Product of the two Mean bc 
is equal to the Product of the two Extreams; 
and if three Numbers are Proportionals, the Pro 
duct of the two Extreams is equal to the Squa T 
of the Means. 5 


four Proportionals. N 12 2 6% 


Then by the ſaid Theorem 
this Equation will follow,  ad==bc 


0 


2. Let there be propoſed theſe? 
three continual Proponio-b 4 by £< 
nals, viz. NE he 
That is to ſay 4: bit 
Whence there followeth oy | 
Equation, viz. 8 


«bh: ( 


ac=bb be 
e te; 


II. From a due conſideration of the Premiſes 80 


is eyident that Equations may oftentimes be 7% Jo 
ſolved into Proportionals, viz. when the Pr 
dudt of two Quantities is found equal to the Hr 

u 


tio 


Pro 
cus 
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duct of two other Quantities: Then as any one 
of the Factors in the firſt ſide of the Equation is to 
any one of the Factors in the ſecond part of the 
Equation, ſo is the remaining Factor of the ſe- 
cond Part, to the remaining Factor in the firſt 
Part: And the Converſe, 


Suppoſe that Fe. be Dad 
From thence may be ab! 5 „ 
o N 2.1 6 b 0 4 2 „ 4: C 
this Analogy, N 


The Truth of which may be proved by the firſt 
Rule of this Chapter, for thereby the ſaid Analo- 
gy may be reduced to the given Equation, viz. 
bc Sad. . 


Again if zb ze 
Then from thence may be de? 2 „. 
duced this Analogy, vix. ; $7.5. 21006 
or Ek 36.4 30.5382 6 
=; b: 36%; : d: 38 
Likewiſe if 5 Bc ca Lda 
Then may that Equation be) _ 


reſolved into theſe Propr' Gd: b 4 
tionals, % 


And if oy dd Gba 


Then it will be found that 6b: d:: d: 4 


III. When it happens that there is an Equation 
between an Algebraical Fraction, and an In- 
teger, if the Numerator of the ſaid Fraction 


can be reſolved into two ſuch Quantities, as be- 
ing multiplyed the one by the other, will pro- 


duce the ſaid Numerator, then will the ſaid Equa- 


tion produce the Proportion, viz. 


Aa z As 


— —— — — 
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As the Denominator of the Fraction is to one 
of the Factors of which the Numerator is produ- 
ced, ſo is the other Factor to the Integer, unto 
which the ſaid Fraction it equal. Examples. 


Es, be 
If it be granted, that cv 


d 
Then may that Equation be re- ETA 
ſolved into this Analogy dic * bis 


| 2 
For, d: c:: 56: (a) 


: cd | I 
Thi that Equati b 5 p 
hen may that Equation bet , 5 
reſolved into this Analogy, Ad: cc: d: 


| | | | 8b 4- ad ſc 
And alſo if 4. — ti 


ce | 
Then may the ſaid Equation 5 5 * 
be reſolved into this Analo- cc: d:: 4: di a 

BY, vi. | "I ” FF 


The Practice of the two laſt Rules will be plain - b 
ly diſcoyered in the next Chapter (in the refolu- p 
tion of Queſtions producing ſimple Equations) C 
to be of moſt excellent uſe in diſcovering or lay- | n 


ing down of Theorems for the ready reſolution o 


of the Queſtion propoſed, or any other of the ti 
fame Nature, which Theorems are to be kept re- c. 
ſerved in ſtore for the finding out of new, and the |} jr 
confirmation of old Truths, e 
5 We Bs PR LT $686 . 


5 ; 


CHAP. 


. Chap. 14: 


TT CH A P. XIII. 
The Reſolution of Arithmetical 
Queſtions ( Algebraically) 
which produce Simple Equa- 


tions. 


I. A* Equation is two-fold, viz. Firſt, Sim- 
ple, and ſecondly, Adfeted or Com- 
pounded, I | | e 
II. A Simple Equation is, when the Quanyy 
ſought ( ſolely poſſeſſing one Part of the Equati- 
tion) is either expreſſed by a Single or Simple 
Root, as a, or by a Single or Simple Power, as aa, 
or aaa, &c. as in theſe Equations, wiz. a=32, . 
4 and ac=64, Or 44a4=256, and ſuch like. 


: III. When a Queſtion is propounded, and to 
in. be reſolved Algebraically, then for the Anſwer 
u- put a, and for each of the given Numbers put 
) J Conſonants, then proceed according to the Te- 
½nure of the Queſtion, by Addition, Subtradti- 
on on, Multiplication, or Diviſion, until an Equa- 
he tion is compoſed; and when the Equation is 
en | compoſed, then proceed to reduce it ( accord» 
he ing to the Rules contained in the eleventh Chap- 
ter) until the Quantity unknown (being 4 or 
ſome Power ef 4) do ſolely poſſeſs one part of 
p. | A a4 = the 
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the Equation, and the known or given Quantities 


the other Part, and then will the Quantity ſought 
be alſo known. 


E 4} 
+ 


IV. I ſhall in the Reſolution of every Queſtion 
proceed (gradatim) ſtep by: ſtep, according to 
the Method uſed by Mr. Kerſey, each ſtep being 
numbred orderly in the Margent, from the be- 
ginning to the end, by 1, 2, 3, 4, Cc. And I 
ſhall only proceed in the Operation literally, be- 
can otherwiſe this Treatiſe would ſwell to a 

igger Volume than is at preſent intended; but 
all give the Learner a taſte of Numeral Alge- 
oy in the ſolution of two or three of the firſt 


Queſtions thereby. . ” . 7 pos a 'F 
| {438 > Bin 7; 09 . 


Queſt. 1. There are two Numbers whoſe Sum 
is 48 (or b) and the Exceſs of the Eire above 
the leſſer is 14 (or c) I Fn What are the 
Numb ers. e - 3 


| 3 * # * T2 * * 
Nr ; 4 8 


The Solution literally. a 


1. For the greater Number N 485 
2. From which if you ſubtract 
the Difference (c) you A 
have the leſſer, which is 
he greater and leſſer be-) 
ing added together, will bet 
28 to (5) the Sum whence 


tO 
2 


<TY%S: V2 


TE z be 
— the Equation i?eͤ >» ny 1 
. Then dividing each part —— To 
of the Equation by 2, it "is nn 


en et aun; 


6. And 


was Wh Lea _ > 


t 


il 


; AE e © | 
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. 8 „ | | 
1 6. And if from you ſub-) TID 
| c 
tract (c) the Exceſs of the g 
greater above the leſſer, the $7 
» | lefſerwillbe } r 


0 | | 6 N 1 þ | 6.1.8 : i 5 _—_ 5 
g So that the Numbers ſought are 31 and 17, 
- | for by the fifth Step (3) the greater is found to 
be=to and b is given 48, and « is given 14 ; 
che Sum of which is 62, which divided by 2, 
ue gives 31, for the greater, and by the ſixth Step, 
e. | if from the greater you ſubtract the Difference 
| | (c) the Remainder will give the leſſer, which is 
I7, for T2 c= 17. | 


m Now if the fifth and ſixth Steps are duly conſi- 
ve dered, they will preſent you with this + 


Weorem, 


The Sum of the Sum and Difference of any 
two Numbers being divided by 2, will give the 
greater Number; and the 8 of any two 
Numbers being ſubtracted from half the Sum of 
the Sum and Difference, the Remainder will gire 
the leſſer Number. e i 


The Solution Numerally. 
1. For the greater Number put EE 
2. From which if you e i 5:4 
the Difference: (14) the leſ- a—=14 
ſer is HZ 0 . 


3. Which 
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3. Which added together, willy ß | 
be the Sum, whence this E- 24—14=28 | 
quation _ Ä 

4. And by tranſpoſition of : 2 b: 


—14 it will be 
5. And both parts of the E-) 
quation being divided by 2, 
will give the Value of (a 1548 LS9Þ 
the greater | 
6. From which if you ſubtract 5 
7 


(14) the Difference, the Re- 
mainder will give the leſſer 
by the ſecond Step 


So chat the Numbers ſought are 31 and 1, 
which will ſatisfie the Conditions of the Queſtion, 


BY Queſt. 2. 


There are two Numbers whoſe Sum is 56 (or t 
5) and the leſſer hath ſuch proportion to the £Þ T 
greater, as to 5, (or c to 4) I demand what are 
the Numbers? 


x. For the leſſer Number N 


3 


2. Then by the Rule of Three) R 
find the greater, viz. f as b 
C 5 88 N 
c: #33481: c \ 
3. Wherefore the Sum of the da 

| two Numbers ſought is T7 7 at 
4. Which Sum muſt be equal) 3 al 
to the given Sum, whence * $ 

this Equation . . 


* . 5. Which 


ich 


Proportionals, it will give this 
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5. Which Equation being re- 


duced by the fourth and fifth 3 
Rules of the eleventh Chap. 2 — 
the Value of 2 will be found em. 
to be CID 
6. And by the firſt, ſecond, 
and fifth Steps the greater 4b 
Number will be diſcovered( pong 


to be 
So that the Numbers ſought are 40 and 16, for 
(a) the leſſer is found to be by the fifch Step x 


viz, the Product of (cb) 56 by 2 divided by 
(ed) the Sum of 2 and 5, viz. 7, which is 16, 


And if (according to the third Rule. of the 
ewelfth Chap. the two laſt Steps be turned into 


Theorem. 


As the Sum of the Terms which repreſent the 
Ratio of two Numbers, is to the Sum of the Num- 
bers themſelves, ſo is the leſſer Term to the leſſer 
Number; and ſo is the greater Term to the greater 
Number. „ 
Therefore if the Sum of two Numbers is given, 
and alſo their Ratio, the Numbers themſelves are 
alſo given by this Theorem. | 


The 


The ſame Queſtion ſolved Numerically. ub 


1. For the leſſer Number put I 9 
2. Then by the Rule of Threez ) 
the greater Number is _ 2 


54 


vix. 2: J: : 2 
4 . 5 ME | , 54 : l - 
3- Then will their Sum be 43 
4. And according to the tenure)/ 
of the Queſtion, their Sum 5 eee 4 
muſt be equal to the given 


Sum, whence this Equation. 
5. And that Equation being 
reduced by the fifth and ſixth 7 112 


Rules of the eleventh Chap-y — 216 
ter, the Value of à will be 7 
found to be 


6. Which being ſubtracted from? 
the given Sum, the benen 


40 
Number is 


A Gentleman asked his Friend {that had four 
Purſes in his Hand,) what Money he had in each 
Purſe ? To whom he anſwered, that he knew nor, 
but (quoth he) this I know, that in the ſecond 
Purſe there are 8 or () Crowns more than in the 
firſt or leaſt Purſe, and in the third 8 Crowns 
more than the {econd, and in the fourth or big- 
geſt Purſe there are 8 Crowns more than in the 


third, and twice as many as in the firſt or leaſt, 


I demand what Number of Crowns he had in each 
n 8 


1. For 
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I. For the Number of Crowns | 


in the firſt Purſe put | 
2, Then in the ſecond there i is b 
3. And in the third there ts  aþ2b 
4. And in the fourth 436 


5. we CO to the Te-) EY e 

Nure of the Queſtion is dou- 12 
ble to 4 in the firſt, ＋3 ez 
whence this Equation 5 

6. Then by the tranſpoſition ?;q 
of a from the firſt ſide of the ue 
Equation, it is 


Which diſcovereth the Value of a to be 355 or 3 


times 8, which is 24, &c. which is the Number 
of Crowns in the firſt Parſe, and conſequently 
the Number of Crowns in each Purſe, is 24, 32, 
40, and 48, which will ſatistie the Conditions of 
the Queſtion. 1 


The lame Queſtion ſolved Numerically. 


I. For the Crowns i in the firſt? 


| Purſe put or 

2. Then in the ſecond there 1 is 248 
3. And in the third hos 25 | 
4. And in the fourth +24 


5. Which is double to the 
Number of Crowns in 50 2 T2424 
firſt, whence this Equation, q, 

6. Which Equation being re-) 
duced by the tranſpoſition n 
ol a, diſcovers the Value of“ „„ 
a, VIZ, to & . 


«<q | 
— 
| | 

i 
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Quest. 4. 


Three Men build a Shi ip which coſt then 
2700 J. (orb) Pounds, of which B muft pay 
double to what A muſt pay, and C muſt pay 


354 


three times as much as B, I demand the ſhare chat 


each mult pay. 


For the Sum to be paid by 


A, put | a ® 
2. The 3 muſt pay — 80 
3. And C muſt pay | 6a 
4. The Sum of _ three | 
antities are equal to the 3 
— Charge, whence * 9 
Equation P 


5. Which being reduced, rag 4 
covers the Value of a, viz 


| which is the Sum that 4 muſt pay, vie. 300 J 


Therefore B muſt pay 600 5 which is twice 


as much as 4, and C Be pay © =1800 l. which 


15 three times as much as B. 


Queſt. 5. 


There is a Fiſh whoſe Head is ſuppoſed to be 


9 (or b) Inches, and his Tail is as long as his 
Head and half his Body, and his Body is as long 


as his Head and his Tail ; I demand the length of 


ſuch a Fiſh ? 
I, For the length of the Body? 


put a 


2. Then will the Tail be hs —+b IR 


Chap: 13. 


Cl 
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3. Then if to the Tail you | 
add the length of the Head, e <2 
viz h, the Sum is r 
4. ure f e Or 8 me: te- 5 
nure of the eftion is e- 1 
qual to the length of the Bo- . 
J, whence this Equation 
5. And the ſecond Part of the 
Equation being clear d of 
the unknown Quantity 4 by 
Reduction, gives the Valuef 
of a the length of the Body, 
VIZ | 
6. Then according to the Te- 
nure of the Queſtion, if there- 
from you ſubtract (b) the 
length of the Head, the Re- 
mainder will be the length 
of the Tail, which is 


11 (ho 


| 4=4b | 


8 - Ip; 


By the fifth Step the length of the Body is found 
to be 4b==36, and by the ſixth Step the length of 8 
, | the Tail is diſcovered to be 3h=3x9==27. So that 

the length of the Head is (given) 9 Inches, the | 
length of the Tail 27 Inches, and the length of 
the Body 36 Inches, which Numbers will ſatisfie 
the Conditions of the Queſtion. 


e For, 36=27-+9 the Body, 
And—'i+g=27 the Tail. 


9Þ27-þ36==72 Inches. 


QUEST. 


356 - «Reſolution of Queſtions 0 
"TEE 


A Father lying at the point of death, left to 
his three Sons 4, B, and C all his Eftate in Mo- 


Chap. 13. 


ney, and divided it thus, viz. to A he gave 2, want- 


ing 44 (or b) Pounds, and to B he gave; and 
14, (orc) Pounds over, and to C he gave the 
reſt, which was 82 (or 4) Pounds leſs than the 
Share of B. Now I demand what was the * 5 
L „ 


1. For hs N 5 = fee 155 a | 
2, Then will the Share left to 
A be ; , 
3. And the Share of B oe 15 aa 
4. And by the third Step the _- 
Share of C is A ES 
5. The Quantities in the three 
laſt ſteps being added toge· e 
ther, give 


6. Which muſt be equal: to the 
Father's Eſtate, whence 7 TN 
Equation 
Which Equation aber due 7 
duction and tranſpoſition o : Teak 
- Quantities, the wy of a is 3 Ns 
diſcovered to be 
And | 6b=6x44=264; And end 492 py 
 I26=12x14=168, now 264#492-—168=588, 
ſo that the Fathers Eſtate was 588 Pounds, of 
which A had 250 J. B 210 J. and C 128, which 
rs do anſwer the Conditions of the Que- 
ion. 


Queſt. 


2 — 


T, 
fiy 
A 
ari 
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Queſt ä Ts 


Two Perſons thus diſcourſed together con- 
cerning their Money, quoth A to B give me 3 
(or Y) of your Crowns, and I ſhall have as many 
as you; nay quoth B to A, but if you will give 
me 3 of your Crowns, I ſhall have 5 times as 
many as you. Now I demand how many Crowns 
had each Perſon ? 9 


1. For the Number of Crowns 5 
which A had put 
2. Then foraſmuch as adding 
3 (or b 2 Crowns to A will 
e equal to the Crowns re- 1 
maining to B after he had 7 «7+ 
given 3 Crowns to A; there- | 
fore B will then have left. 
z. And conſequently if you 
add thereto the 3 (or b ) | | 
4 Crowns which he gave to > 42 
 Þ 4, the Sum will be the Num- | TO, 
ber of Crowns which B had | 
at firſt, which is | - 
Then if from the Number of 
CI had at firſt (a) you | | 
ubtract 3 (orb) Crowns, "1 ,z.. 
there wil remain to A a—b q * 
Crowns, and giving the | 
and ſame to B he will then have 
588, . Which according to the \_ 
, of Tenure of the Queſtion is 
hich fre times as much as what 3 446 
e- A had left, whence there . 
ariſeth this Equation. 


. 6. Which 


TFF 
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6. Which Equation being re- e 
duced by the ſecond and / 4 
ſeventh Rules of the ele a—2b | 
venth Chapter, the value 
of a is diſcovered to be 
7. And by the ſix and third 2 
ſteps the number of Crowns + 8 
which B had at firſt are“ TEE 
J Eo 
So that it is found that 4 had 6 Crowns, and 
B had 12 Crowns, which Numbers will ſatisfie © 


the Conditions of the Queſtion. For, 


9-þ3=12=3=9 
MC: 
12-Þ-3J=5X6——3=1 5 7 
Lueſt. 8. 


A Labourer had 576 (or b ) pence for threſh- 

ing 60 (or c) Quarters of Corn, viz. Wheat and IN e 

Barley; for the Wheat he had 12 (or 4) pencepo Nl 
Quarter, and for the Barley he had 6 (or f) pence 

per Quarter, I demand how many Quarters of 

each he threſhed ? 

1. For the Quarters of Wheat 

which he threſhed pur 5 | 

2, Then the Quarters of Bar- 


ley will be FO 
3. The quantity of Wheat in? 

the firſt ſtep being e 0 as 

ed by its Price pxoduceth ) 


4. The 


1d 
fe 
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4. The quantity of Barley in 

the ſecond ſtep being owl. 2 
tiplyed by its Price, pro- 
ducetn 

5- The Sum of the quantities. 
in the two laſt ſteps muſt be 
equal to the given Price o 
the 60 Quarters, whence 
this Equation | 

6. Which being reduced by 


the ſecond, third, and fift | 
Rules of the eleventh Chap 2 — 

the quantity of Wheat will x  @F 
be difcovered to bee S; 
7. And by the ſecond and b—fc 
fifth ſteps the quantity — 

Barley is diſcovered WD Jy: * 


80 that the Quarters of Wheat which he chreſh- 
ed were 36, and the Quarters of Barley 24 


The prove: 
12X36=432 
a = 
 6xX24=—144 
And © 
Tur, which was to be proved. 


Wann a a Cloak of a Saleſman; 


which coſt him 3 [.—10 f. or 70 (or b) Shillings, 
1 deſiring che e to tell him bat 1 | 


EET” 


gained thereby, he ſaid he gained 5 (or c) of what 
it coſt him, the Queſtion is what the Cloak coſt 
the art Penny . . 


1. Suppoſe the Cloak coſſt a 
2. Then he gained; cgi; - #1 
3- The firſt and ſegond Steps FS, 
being added together, their /. 027% 
Sum will be equal to the Sum 5 cal-a=b 
which the Gentleman gave W 
for it, whence this Equation 


4. Which Equation being re- | 
duced by the ninth Rule Py 
of the eleventh Chap. theÞ 2 
Value of à will be diſcover- N Irvz . 


e oo ooo of cn tft 
So that it coſt 56 Shillings, 4 of which is 14 
ohillings, and 56-j14==70. 


And if the-Quantity in the fourth Step be duly 
conſidered, you will find that if the Gain had 
been any other Part or Parts of the firſt Coſt, if 
the Price it was ſold for had been divided by the 
Fraction repreſenting part of the Gain, increa- 
= by 1, the Quote would have been the An- 
wer. . | 852 


DD % 28 Queſt ion 10. 8 


A Gentleman hired a Labourer to work for 
him for 40 (orb) Days, and made this Agree- 
ment with him that for every Day he wrought he 
ſhould have 20 (or c) Pence; and for every Day 


d 


that ht ptayed he Thould forfeit 8 (or d) Pence, 
he Ef 8 the Taid; 40 Days he received 
| 1 „ 


— d 4 : 4 
We 
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t 
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184 (or F) Pence, which was his full due. Now 


demand how many Days he wrought, and how 
many Days he played: : 


1. For the Number. of Days. 7 
he wrought, put wo 

2. Then the Number of Days 4 
he played will be 

3 And if the time he wrought v 
(in the firſt Step) be multi- 1 7. A 
plyed by 20 (c) it will pro- 66 2 

duce the Total he gained 15 3 
by Work, vix. 

4. And if the time he played ) 
(in the 2d Step) be drawn ( 
into 8 (4) the Product will 
be what he loſt by play 

5. And if the total Lob (in the 
fourth Step) be ſubtracted 
from the Gain (in the third 
Step) the Remainder will ? 
be what he received whence 7. 
this Equation E 

6. Which being reduced by 3 
the ſecond and ninth Rules 
of the eleventh Chapter, it; = 
will diſcover the Value of 4 
to be Eighteen, which is the 
Days that he wrought. Wet 

7. And from the ſixth and ſe- 
cond Steps the Number of ; oo 
Days he played are diſco- * 
vered to be 22 Days, viz. 

So that by the ſixth Step it appears he wrought 


* 


|  Cadamdb=f 


18 Days, and by the ſeventh Step it appears that 


he played 22 Da 8. ; 
Play * Bb; The 
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1 he Prot: 


18Xx20—360 and 
22& 8—176 and 
360 — 176 2184 


; Leſs. II. 


A Perſon (in the Afternoon) being asked what 

a Clock it was, anſwered that; (orb) parts of 

the time from Noon was equal to; (orc) parts 

| of the time remaining to Midnight, now, (ſup- 

| poſing the time from Noon-to Midnight to be 

divided in 12 (or 4) equal Parts or Hours) I de- 
mand what was the preſent Hour of the Day? 


| 


r. For the Hour ſought put 4 
2, Then the time co Midnight 8 Se 
will be ä e — 


3. Then will (or h) parts of * 
the Hour from Noon be 5 
4. And; (or c) parts of is + be 
time remaining till Mid-, cl ca 
night will be „ | 
5. Therefore from the third 
and fourth Steps there ari- p viz. ba cd c 
ſeth this Equation. TE 
6. Which Equation being re- 
duced according to the ſe- 
cond and ninth Rule of the: 4 
eleventh Chapter gives the? a=—_ 


Value of a (to be 6 345 the * 


2 


Hour ſought ) vx. : 7 


1 22 2 


Chap. 13. producing Simple Equations, 
So that the Hour ſought was 6757, and conſe- 


quently the time remaining till Midnight was 


725: Hours, which two Numbers will anſwer the 
Condition of the Queſtion, for, parts of 625, 
which is 373 is equal to ; parts of 5122, as you 
may prove at your leiſure. Þ 

Moreover, If the laſt Rep be converted into 
Proportionals by the third Rule of the twelfth 
Chap. it will give this 


Theorem. 


As the Sum of the parts of any two Numbers 
(wherein there is an Equality 1s to the Sum of 
thoſe Numbers, fo is the given parts of any one 
of thoſe Numbers, to the other Number. 


As ſuppoſe it were required to find out two 
Numbers, whoſe Sum is 27 and ſuch, that } of 
the one may be equal to + of the other, the ſame 
may be found out by the ſaid Theorem, For, 


13+ :; 27 3: +2: If 
which Number ſo found is the Number ſought, 


whereof 3 is to be taken; and the other is 


279—I15=12, or it may be found by the following 
Proportion, viz. 


"db 2 9 35 $308 
Queſt. 2. | 


One asked a Shepherd what was the Price of 


his hundred Sheep, quoth he, I have not an hun- 


dred, but if I had as many more, and half as ma- 
1 8 5 7 
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| ny more, and 7 (orb) Sbeeß⸗ then I ſhould 


have juſt 100 (orc) I demand how many Sheep 
he had? 


1. For the Number of Sheep LR 
he had put 5 a 
2. Which being doubled i is 


3. And if to the ſecond Step 
you add half the firſt, it is 1 


4. And if to the third Step. 3 
there be added); orb che 2a+—-+b 


Sum is g 
F Which Quantity in the © ” | 
fourth Step is equal to 100 24 E Tb 
(or c) whence this Equation 


6. Which Equation being re- 


duced by the 5th and 7th 4 
Rules of the a Chap. the Wimmer 


Value of à will be diſcover- 1 8 
ed to be 375 vix. 


So that the Number of 1 he had were 35 
for 37 T3) 3|7:==100. 


C HAP. 


IId 


| Chap. 14. 


Root is compoſed, and of ( 246) the double 


C H A P. XIV. 


How to ext the Root X 2 


Square formed from a Bino- 

mial, and how by having any 
tw oO of the Members of: ſuch 

a Square g given to find out the 
third. 


I. A is 2 Quantity condfling of e ewo | 


Names or Parts, as a Cb, or ab, aa-þee, 
bd, O, And when a Square is formed from 
ſuch a Root, it will conſiſt of three Members 
or Parts, viz. two Affirmative Squares of the 


Parts of which the Binomial is compoſed, and 


the double Rectangle of thoſe Parts, which 
double Rectangle is ſometimes affirmative, and 
ſometimes negative, wiz. affirmative, when the 


Parts of the Binomial are both affirmative, or 


both negative, that is, when they are both ſigned 
with, or both with—; and negative, when 
one of the Parts of the Binomial Root is ſigned 
with, and the other with—. 

So if a+b were given for a Root, its Square 
would be aa+2ab+tb, which is compoſed of (as 
and bb) the Squares of the Parts of which the 


Pro- 


bY — 


366 The Extraction of Rootg, &c. Chap. 13; 
Product, or Rectangle made by the Multiplica- 


See the Work. 
| | a+ the Root 


4a Tab 


ab- bb 
47. 20 bb the Square. 


So if it were required to find the Square of the 
Binomial a—6, or b—42 it (being multiplyed by 
it ſelf would be a - 2b bb, which is compo- 
fed of (aa and b) the Sum of the Squares of the 
parts, and their double Rectangle, as before, 
but (246) the Double Rectangle of the parts is 
ſigned with —, fo that the Squares of the diffe- 
rence of any two Numbers or Quantities is e qual 


to the Sum of the Squares of the ſaid Quantities 


or Numbers made leſs by their double Rectangle. 
As by the Work. . 


a—b Root »—a the Root 
a—b b—a_ | 
; . . = bh-—ba 
- | —ba-aa 


' a4a—2b-4-bb Square bb—254-4 as the Square. 


So if the Number 10 were divided into 8 and 
2, viz, 8þ+2, its Square would be 644-3244 
==10X10=100, And the Square of 8—2 is 
64—32-|4==6x6=36 for 8-2=6 and 6x6==36. 
| Note, 


tion of the ſaid parts (a and ) one by the other. 


Chap. 14. The Extraction of Roots, Ge. voy” 
Note, That a Binomial Root having one of 
its Parts ſigned with—, is by ſome Authors call- 


ed a Reſidual Root, as a—b, and c>—d, &c. are 
Reſiduals. ö 


II. From what hath been ſaid concerning the 
Square of a Binomial, may be inferred this 


Theorem. 


If a Compound Quantity conſiſting of 3 Mem- 
bers, whereof two are Squares of different 
Names, with the ſign-prefixed to them, and 
ö the third is the double Rectangle of the Roots 
of thoſe Squares, having alſo the ſign-prefixed } 
to it, then ſhall the Square Root of ſuch a com- 
„pound Quantity be the Sum of the ſquare Roots | 
of the ſaid two ſimple Squares; but if the ſaid F 
— double Rectangle hath the ſign—prefixed to it, 
| the ſquare Root of the ſaid compound Quantity, 
5 | ſhall be the difference of the ſaid Roots. 3 
g So the ſquare Root of aa E Zzab Tb will be 
found to be a+b, for the Square Root of as is 
a, and the Square Root of bb is b, which two 
Roots added together, give ab. „„ 
Alſo the Square Root of aaÞ8a16 will be 
found to be a+4, the 2 Squares in the given 
Quantity are aa and 16, and 84 is the double Pro- 
duct of (a and 4) the ſaid Roots being multiply- 
ed the one by the other. ” 
Likewiſe the Square Root of aa—2ab+bb is 
a—b, or b—a, not a+b, becauſe the double 
d Rectangle ( 24b) is ſigned with=, 
4 | Furthermore the Square Root of 944 124 
s | +4# is 3a+2b: The two Square Quantities 
in the ſaid Compound Square are 9a, and 4bb, 
5 whoſe 
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| whoſe Roots are 3a and 20, and 12% is the 
double Product of 34 and 26 being multiplyed 


together. 5 J ih; 1 bs 

And the Square Root of 4a—20a-j-ro00 is a—10, 
for the .two Squares in this Compound Square 
Quantity are as and 100, whole ſquare Roots:are 
@ and 10, and 204 is the double Rectangle of 10 


and a, they being multiplyed together. l 


— , . — ———————— 2 — — — —C̃ . — <2 
” 


pound Square, whoſe Root ſhall be a Binomial. 


The foregoing Theorem being well underſtood 
will be of excellent Uſe in the Reſolution of 
Queſtions, producing Quadratick Equations, as 
you will find by che Queſtions contained in the 
next Chapter. SIE E rin 


III. When it is required to extract the ſquare 
Root of Quantity, whoſe Root cannot be exactly 
extracted, then prefix the radical Sign to it, which 
ſhall repreſent its ſquare Root. So the ſquare 


Root of bc is bc, or (Vz) be, and the ſquare Root 
of c is thus repreſented, vis. V, or J (2) 


— * 


— & Go 


IV. Froma due Conſideration of the foregoing 


Theorum, a Way is diſcovered how by having 
any two of the Members of a Square formed 


from a binomial Root, the third Member may be 


- 


found out. For, 

When two affirmative ſquare Quantities are 
given for two of the Members of a Square form- 
ed from a Binomial Root, then take the Roots 
of thoſe two Squares and multiply them the one 
by the other, and double the Product, ſo ſhall 
that Product being doubled be the third Member, 
which being annexed to the two given Squares, 
either by , or—, it will make an exact Com- 


80 


r re 


W —— WW nne 


. 
0 
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So if aa bb were given for two of the Mem- 
bers of a Square, firſt, I find their Roots to be 
a and b, which being multiplyed the one by the 
other, produce ab, and that Product being doub- 
led gives 2ab, for the middle Term of the Com- 
pound ſquare Quantity to make it a compleat 
Square, the Root whereof is a Binomial, viz. 
aa+2bbb, if the ſaid double Product be joyn- 
ed to the ſaid Sum of the Squares by the. Sign—, 
it will give the Compound ſquare Quantity az— 
24b-bb whoſe Root is a—b. 5 

Alſo if 2 54 C16bb were given for two of the 
Members of a Square, whoſe Root is a Binomi- 
al. The ſaid Square being compleated, will be 
25aa4+40ab-16bb, or 25a4—40ab+16bb, whoſe 
Root is either 5a-+4b, or a- 4b. 


5. When the two given Members of a com- 
pound ſquare Quantity, whoſe Root is a Bino- 


mal, are the double Product or Rectangle, and 15 bf 


one of the two affirmative Squares, divide half 
the ſaid double Product by the Root of the given 
Square, and ſquare the Quotient, ſo ſhall that 
Square be the third Member ſought, which be- 
ing joyned:to the two given Quantities with the 
Sign, it will give you a compleat Square, 
having for its Root a Binomial. wich: 7 
As for Example. Let aa+2ba be propoſed 
for 2 of the Members of a Square, whoſe: Root 
is a Binomial: Firſt, I take half of (2 the ſaid: 
double Product and it is ba, which being divided 
by (a) t' e Root of aa) the given Square, the 
Quotient is h, whoſe Square 15/46, for the third 
r SO ot 1 | f 18 oP 
Again, Let 254a-j-494. be the two propoſed 
rah of ſach a'Square, you Root is à Bi 1 1 | 
3X | ; al, #X 


. 
- 
* 
1 
þ 
: 
1 
; 
8 
C 
ſl 
| 


| $ FEY | 5 bb TH OI > OP WP 
or — whoſe Square is —bb, or — for the Mem- 
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al, and let it be required to find the other 
Square which ſhall make 'it a compleat Square, 
raiſed from a Binomial Root; in order to which, 
firſt, I take half (404 ) the double Product, wiz. 
204, and divide it by the Root of (2524) the 
given Square, which is 54, and the Quotient is 
4, which being ſquared, gives 16 for the third 
Member required, which being joyned to the 
reſt, gives 25aa+40a+16 for the Square com- 
pleaced. Ef ane? „ 


VI. When the two given Members of à Square 


raiſed from a Binomial Root, are ſuch that one 
of them is a ſquare Affirmative without any 


Number or Quantity prefixed to it, and the 
other is the Root of the ſaid Square multiplyed 
by ſome other Quantity, then is that other Quan- 
tity by Artiſts called the Coefficient, and if you 
ſquare half the faid Coefficient, or, ( which is all 


one) take 4 of the (quare of the Coefficient, that 


ſhall be the third Member required, which being 
joy ned to the two given Quantities by the Sign, 


it will give you a compleat Square raiſed from a 


Binomial Root. | Y S761. 

Example. Let the two given Members of a 
Square be aa+2ba, and let it be required to find 
out the third Member. Here the Coefficient 1s 
2b, half of which is b, which being ſquared, gives 
bb for the third Member which was ſought, fo is 
the Square compleated aa+2abFjbb,' 


In like manner, if the cwo given Members of 


a Square were aa+ba, and it were required to 


find out the third Member. | 2555 
Here the Coefficignt is 6, half of which is 3 b, 


ber 


is 
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ber ſought, Alſo let the two given Members of a 
Square be 44-82, and let it be required to find 
out the third Member. Here the Coefficient is 
8, half of which is 4, whoſe Square is 16, for 
the third Member required, ſo is aa4-8a4-16, a 
compleat Square, whoſe Root is a+4. _ 

Again, if the two given Members of a Square 
be aa ca, and the third is required; Firſt, I take 
half che Coefficient c, viz. 3 c, and then ſquare it, 
and it gives ; or ? for the Member ſought, and 
ſo is the Square compleated aa - cc, whoſe 
R Root is a—: c. 4 8 35 . 
. In like manner, if it were required to make 
/ aa-}-3ba a compleat Square, take half the Coeffi- 
e 
i 


cient (36) which is {b, or : whole Square is 

bb, or 9˙, which being joy ned to the two given 
_ Terms with the Sign , it gives aa 3ba+ibb, 

whoſe Root is a+26. | . 


F The ſame Rule is to be obſerved for the ſqua- 
1 ring of half the Coefficient when it is a Fra- 
ction. 5 
> As for Example. Let the two Members of 
3 
a 


a Square raiſed from a Binomial given be 44 
ba be | | 


a, and let it be required to find the third 


d | bd ¶ 3c = 
is | Member. Here half the Coefficient i which 
es _—— | 
A being ſquared, gives — No for the Mem- 
f ber ſought, and ſo the Square being compleated, 
„ 44 3e 404d Gbde- c, 
is -- 7 2 of whoſe Root is 

b, ba 3c | $54 A SE, 5 | - 

; 42 — 
* Nei 


VII. When 
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VII. When the Root of the given Square hath 
no Coefficient, then the Number 1 is ſuppoſed to 


be the Co- efficient, half whereof, (viz. 3) being 
ſquared, gives (:) the third Member ſought to 


make it a compleat Square. 

So aaa being given for 2 of the Members of 
a Square raiſed from a Binomial, its third Member 
to make the Square compleat will be 5, for aa +; 
Daa. Ia, where the Coefficient is 1, whoſe half 
is 2, which being ſquared, gives + for the third 
Member ſought, ſo the Square 
is a Ea EZ, whoſe Root is 23. 

This Chapter ought to be well underſtood be- 
fore any further Progreſs be made, for the man. 
ner how to reſolve Queſtions which produce 
Quadratick (or Square) Equations doth principal- 
ly depend thereupon. RG 


CHAP. XV. 
Concerning the Reſolution of 
Queſtions. producing Quadra- 


rick Equations. 


; M- + 
„ #- * 
„FC 


| "CF DVadratick (or Square) Equations, are 
I ſuch adfeted or compound Equations 


as conſiſt of three Terms, the higheſt of which 


2 r 
* i 26 * e * 
k - * , 


is 


being compleated, 


. 
p 
1 
5 


Forms, which are laid down by Mr. Kerſey, in the 
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is a Square, and is called the higheſt Term in 
the Equation, of which three Terms two are al- 
ways unknown, and the third is always known? 
The firſt of the three is the Square of the Quanti- 
ty or Number ſought, and the ſecond Term is the 
Product of the Quantity ſought, being multiply- 
ed by ſome known Number or Quantity, 
and is called the Middle Term of an Equation, 
and the third Term is a Number, or Quantity 
purely known. „ 

So in this Equation viz. 44 f ba d, the firſt 
and higheſt Term or Member is aa, which is the 
Square of the Quantity or Number ſought, 
ba is the Middle Term of the Equation which 8 
the Product of the Quantity ſought, it being 
drawn into b (which is known) and the third 
Term or Member of this Equation is b, which is 
really known, and is uſually called the Abſolute 
Number or Quantity given. 


I. The Equations of this Kind are of three 
fifteenth Chapter of the firſt Book of his Ele. q 
ments of Algebray, as followeth, viz. „ 


Equations of the firſt Form, 


aa PCC 55 
aaaa EO 48 
aaaaaa-t-4aaa—= 837 aaaaaat; 


Equations of the .und P 7 2 | bY: 


aa——13a = 24 | 
aaaa—baa = 27 aaaa—paa=d 
 aaaaaa—2aaa = 48  aanana—mann=g 


7 Ro Equa- 


4 


Reſolution of Chap. 15. 
Equation of the third Form. 
IO04—aqa==24 


Faam—aaan=4. 
gaaa -aaaaaa⸗ & 


rdd - Aaada == 


ca- aan 
raaa - aaa a et 


III. The Reſolution of Equations which fall 
under the firſt Form. 


When an Equation is compoſed after any of the 
three foregoing Forms, and any known Quanti- 
1 mixed with unknown, let it be fo re- 


M'keed by Tranſpoſition (according to the Rules 
olf the Eleventh Chapter) as that the known 
#7 Quantities may poſſeſs one fide, and the unknown 
Quantities the other ſide of the Equation, 


Example. Let this Equation be given, wiz, 
aa Ela ba bdc. 5 

By the Tranſpoſition of B on the firſt Part of 
he Equation, and -h on the ſecond Part, it 
ill be reduced to this Equation, wiz. aaÞ+ba= 
—þ, which is an Equation of the firſt Form: 
J when your Equation is ſo reduced, add to 
azc of the Equation the Square of half the 
Tt, and ſo will the firſt Part of the Equa- 

n exact and compleat Square, then ac- 
he 2d and 3d Rule of the Fourteenth 


and from the ſquare Roots of both 
lation ſubtract half the Coeffi- 


Queſt 


fact the ſquare Root of both Parts of 


>» I IN 
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| 6. Then by extracting the 


vey: 
* 
What Number is that which being ſquared, and 


multiplyed by 8 (or ) the Sum of the ſaid Square 
and Product is equal to 384 (or c)? | 


Reſolution. 

x. For the Number ſought put . 
2. Whoſe Square is ä aa 
3. Its Product by 8 (or b) is ba 
4. The Sum of the ſecond and 

third Steps muſt be equal to my 
384 (or c) whence this E- TO 

quation. 


5. To each Part of the Equa- 
tion add the Square of (36) 

half of che Coefficient then 
will it be ET 


aa—+ba + L4b==3—d4bh "0 


ſquare Root of both Parts of 
the Equation by the ſecond 
and third Rules of the 14 
Chap. it will be reduced to 
7. By workup rea = 3p 
to the ſecond Part of the / 
Equation the Value of à is n 
diſcovered to be | 
Which Equation is thus expreſſed in words, viz. 
the Number ſought is equal to the Remainder, 
when (26) 4 is ſubtrated from the ſquare Root 
of the Sum of (c) 384 and ; of the Square of (50 
8 (added together) which is 16, ſo that the 
Value of ais 16. For ibb=400 and / (2) 
4900==20, and 20—4=16. 


„ Vueſt. 


„LIN 


> 
ho 
— 


* | 
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Queſt. 2. 


What Number is that whoſe Square being mul- 
tiplyed by 4 (or h) and its Biquadrate (or fourth 
Power) multiplyed by 6 (or e) and the Products 

added together, t the Sum is 3850, (or d) 


Rafal 
1. For the Number ſought put " 
2. Its Square multiplyed by 6 is baa 
3. Its Biquadrate multiply- 1 
ed by c is 


4. The Sum of the ſecond 


and third Steps muſt be 5 
equal to 3850 (or 40 caaaa IE baa == 
whence this Equation, 


Dix. 

5. And becauſe the higheſt) | 
Power of the Equation is/ n 
multiplyed by c, therefore aaa 4 
each Part being divided\ . ff © 


by c the Equation is 

6. To each Part of the be 
quation add half the b 
Square of the Coefficient 3 OY. 


(=) and the N „ 


will be 
. Then the ſquare Root of 

each Part of the Equa- 3 
tion in the ſixth Step, 1. 5 30 
ing extracted by the ſe- T 
. and third Rules of 8 0 + 26 == c —þ= 
the 4th Chap. the Equa- * 55 

tion then will be ? 1 


— 


. 8. And 
* 5 


i , 


4cc 
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8. And by the Tranſpoſition 
bb b 


of —- to the ſecond Part of aa=w/(2)" 1 
gcc ce 


che Equation the Value of 
aa is found to be 
9. And becauſe the Equation ? 7 
in the 8 Ty Nee Youu of 
aa, therefore if the Square — 
Root of each Part of that 1 25 0 5 = 1 
Equation be extracted, the 
Value of « it ſelf will be | 
diſcoyered to be 9 
which in words is as much as to ſay the Number 
ſought (or 4) is equal to the ſquare Root of the 


Remainder when(—) 21s ſubtracted from the 


55 
e Root of the Sum of * (or © — and 4 


( © or = ) being added together, ſo that the Va- 
lue of; 4 ;( or the W. 8 lought) + is 5. For 


4 „ bb 76 
N and ( nd, 
25=5, Which is the Number ſought. 
The Proof. 
qx5x5Þ6x5x5x5X5=3850 


You muſt remember always to reduce a Fra- 


_ to its loweſt Terms before you extract its 
oot. 


e 7-9, Thi 


— 
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III. The Reſolution of Equations which fall 


under the ſecond of the three Forms before men- 
tioned. = 4 


Lueſt. 1, 
What Number is that which having 8 (or h) 


times its ſelf ſubtracted from its Square, the Re- 


mainder is 48 (or c)? 
Reſolution. | 


1. For the Number ſought put 

2. Then will its Square be aa 

3. The firſt Step multiplyed by b is ba 

4. If the third Step be ſubtra- 1 
cted from the ſecond, the 


a 


Remainder will be 48 (or c) ab 0 
whence this Equation 
tion add the Square of (300 . x x 


half the Coefficient, and 
khen it will be 
6. Extract the ſquare Root cf > 
each Part of the laſt Equa- 5 D 


F. To each Part of that Equa- 5 


7 WG 4 


1 
— b —V; c —bb 


- 


tion by the ſecond and third 
Rules of the 14th Chapter, 
and it is 
7. And by the Tranſpoſition . ; 
of ih to the ſecond Part of =P: (c<robbbopes 
the Equation, the Value of Ss 2 
a is diſcovered to be 12, ET, 
which in words is as much as to ſay, the Num- 
ber ſought (or 4) is equal to the Sum of the uni- 
verſal ſquare Root of the Sum of 48 (or c) and a 
fourth Part of the Square of & (or: bb) being added 
| | tO 


aan bab %“ 


Cha 
to 4 


ll 
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to 4 (or?) which is 12 for 1248 and 15¹ 216, and 
e and 64, and 8+4 ( 50 =12, 


The Proof. 


I2XI 2—8XI2==48 


| Lueſt. "Ta 
What Number is that which having 12 (or b) 
times its Square ſubtracted from its Biquadrate, 


or fourth Power, the Remainder is 3328 (or c)? 


Reſolution. 
1. For the Number ſought put 4 
2. Then its Biquadrate is A4 aa 


3. And its Square multiplyed 
by 12 (or h) is 

4. The difference of the ſe. 
cond and third Steps muſt 
be equal to 3328 (or c,) 
whence this Equation, viz. 


5 aaag—baa—c 
5. Square half the Coefficient, 
and add it to each Part of 
the Equation, and then it 
will be 

6. Extract the ſquare Root of 
both Parts of e's Equation 


by the ſecond and tlurd E b=\/: c- Cl bb 


21 24+bba+j=+;bb 


Rules of the 14th Chap. and 
then the Equation will be 
. By the Tranſpoſition of— 
:b tothe contrary Coaſt the 
Value of (42) the Number aa=,/:c{-;bb LI 
8 will be diſcovered 

to be 


4 


C 4 ies 8, By 
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8. By extracting the ſquare OY 
Root of both Parts of the — — 
Equation in the 17th Step Þ =( A1 
the Value of à is found to 
be 8. 


Which is as much as to ſay, that the Number 
ſought, (ora) is equal to the univerſal ſquare 

Root of the Sum of 6 (or zb) being added to the 
univerſal ſquare Root of the Sum of 3328, (orc) 
and 36 (or %) which upon tryal you will find 
to be 8. of 1 

For, c=3328, and b=12, and 3b = 36, where- 
fore 3328 P36 = 3364, and /: 3364258, and 
58+ (1b) 6=64, and / 64=8, which is the 
Number ſought. | 


IV. The manner of reſolving Equations which 
fall under the laſt of the three Forms before- men- 
tioned, | „„ 

Let the Equation propoſed (if it falls under the 
third and laſt Form) be reduced to an Equation 
_ of the fecond Form, by the Tranſpoſition of its 
Terms, as 1n the following Queſtions, viz. | 
What Number is that whoſe Square being ſub- 


tracted from 12 (or b) times it ſelf the Remain- 
der is 32 (or c? | 5 | 


R ol ation. 


For the Number ſought put 
Its Product by 12 (or b) is ba 
If from the ſecond Step 5 
you ſubtract (as) the Square ( SE 
of the firſt Step, the Re- e 
mainder is NT 


<9 be bt 


of 
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4. The Remainder in the third TI Reg 
> ba—aa=c 


5. By Tranſpoſition of aa to 


7. And by Tranſpoſition of ba 8 


381 


Step is equal to 32 (or c) 
whence this Equation. 


Now by Tranſpoſition I reduce to an Equation 


of the ſecond of the foreſaid Forms. And Firſt, 


the contrary Part, the E- 
quation is 


bac aa 


6. Then by Tranſpoſition of c 


in the fifth Step, the Equa- ba—c=aa 
tion is 
— c=aa—ba 
or | 
aa - ba- 


in the ſixth Step, the Equa- 
tion will be 


So that from a due Conſideration of the Me- 
thod uſed in reducing Equations of the third Form 
to Equations of the ſecond Form, you may eaſily 
perceive that the Work of Tranſpoſition in the 
fifth, ſixth and ſeventh Steps is performed only by 
changing the Signs of all the Terms of the Equa» 


tion in the fourth Step, viz. by changing ＋ in- 
to, and - into . 
So the Equation in the fourth Step is ba—as 


— — 


firſt Part of the Equation, and of c in the ſecond 
Part into —ba+aa, and —c, the Equation will 
then be -a Ha = c, or aa—ba==—c, which is 


the ſame with that in the ſeventh Step; and it is 
now an Equation of the ſecond of the three fore- 


going Forms, ſo that I now proceed to the So- 
lution of the Equation. os 3 


— 
1 


— 5 5 | 
And by changing the Signs of ba—as on the 


8. The 


P - 


oY . 
TH 
| 
1 
1 
; 

7 


pm 


% * ann TN — « : — 
_y gar A „ : — * 
ya 3 — _—_——— — om. l _— — E 
* g 4 — 3 - * = — — * 
133 er alt nr”: 61 a —= e 


r . 


ut; — 
** . el ˙— ˙ ¹*».ꝛ— co 
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2 
* 
l 


q 
| 


4 
8. The Square of half the Co-) 
efficient (20) in the ſeventh 
Step to each Part of the 
Equation, it will then be 
9. The ſquare Root of each? 
Part of the Ava! 
being extracted by the ſe- 
Pres oe chird Rules of the a! 4 en 60 
14 Chapter the Equation | 
will then be 
10. And by the Tranſpoſition * 
of zb in the ninth Step to __ 
the contrary Part, the Va- a=V—c+'bb+'þ 
Ine of 2 will then be found 1 
to be (8) Rs 
which is as much as to ſay that the Number ſought 
(or 4) is equal to the Sum of 6 (or 4b) being ad- 
ded to the ſquare Root of the Remainder, when 
32 (or c) is b e from 36 (or 3) which 


4a ba- Abb c- bb 


is 8. For, 200— =4 whole ſquare Root is 2, and 


2-6 (or ;b)= 8 which is the Number ſought. 
The Proof. 
12x8==96 


And 96—64 (22 ( or e / which was pro- 


pounded. 
V. The Reſolution of various Queſtions pro- 
ducing Quadratick Equations. 


Queſt, 1. 


There are two Numbers whoſe Sum i is 12 (orb) 


and the Sum of their Squares is 80 (or c) I de- 
mand what are thoſe Numbers ? 


Reſe 


382 Reſolution of | Chap. I5, 


ms 


U 
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Reſolution. 
1. For one of the Numbers ſought put a2 
2. Then the other wo bu FRY 
Then the Sum of their as 
a Squares will be | babe Tae 


4. Which Quantity in the 
third Step is equal to 80 (or > U 2 Ze 
c) whence this Equation = 

5. Which Equation being 
duly reduced by the Rules ( 3 
of the eleventh Chapter 1 —— 
giveth this Equation. . 

6. Which Equation being 8 
ſolved according to the 


third Rule of this Chapter, 5 17 
the Value of à is diſcover- IT 1 2 
ed to be 


-, Wherefore I conclude the Numbers ſou A are 
8 and 4, for their Sum is 12, and the Sum of 
their Squares is 80. 
8. Moreover the Equation in the fi xth Step will 
give this 


Cann. 


If from half the given Sum of the Squares you 
ſubtract half the Square of the given Sum, and to 
the Remainder you add half the given Sum, the 
ſquare Root thereof being added to the ſaid half 
Sum of the Numbers, the Sum of this Addition 
will give you the greater Number fought, and the 
greater Number being ſubtracted from the given 
Sum of the Numbers, will give the leſſer Num- * 


ber loug he. 
Lueſt. 
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Queſtion 2. 


There are two o Numbers the Product of whoſe 
Multiplication is 96 (or 5) and the Sum of their 


Squares is 208 (or 0) I demand what are thoſe 
Numbers? 


Reſolution. 


1. For one of the f 
ſought put 
2. Then by dividing 96 (or h) 
by 4, the Quotient will 
give other which is 
3. The Square of the Number 5 
in the firſt Step is 
4. The Square of the other + 
Number in the ſecond Step is 
5. And the Sum of their 
Squares in the third and ( 
fourth Step is 
6. Which Sum in the fifth 3 
muſt be equal to the given bh 


Sum of the Squares 208 aaÞ—=c 


(or c) whence followeth an 
this Equation, viz. 


7. Which Equation in the laſt Step being duly re- 
duced by the Rules of the eleventh Chapter 


the Value of a will be diſcovered to be 


42 N20 8 c. 


8. So that I conclude the Numbers ſought to be 
12 and 8, for their Product i is 96, and the Sum 
of their Squares 3 is 208. 


9. More- 


Ms] 


ene feed A © > AA © _ QO1 
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9. Moreover the Equation in the ſeventh Step 
giveth this 


— 


— 
0 — ̃— ͤüWͤ — 
. — 
p — 


CANON. 


From; of the Square of the given Sum of the 
Squares ſubtract the Square of the given Product 
of the Multiplication of the Numbers ſought, and 
extract the ſquare Root of the Remainder, and to 
the ſaid ſquare Root add half the given Sum of 
the ſaid Squares, and then extract the ſquare Root Ml 
of the Sum of that Addition, ſo ſhall that ſquare 
Root be one of the Numbers ſought, by which 
if you divide the given Product, the Quotient 
will be the other. Number ſought. 


— — rr 
— 


OG GI ˙ monte =o eres pens. 
38 m 2 nerd —— — 5 
—— « a 


2UESTION z. 


There are two Numbers whoſe Sum is 12 (or þ ) 
and the Product of their Multiplication is 20 


— 


(or c) what are the Numbers? 
RESOLUTION. 


1. For one of the Bae 
ſougnht put - | 
2. Which if you ſubtract from) 
(Iz) h the given Sum, the 
Remainder will be the o- 
ther Number, vix. 
3. And if the firſt and ſecond 
Steps be multiplyed the one 1 
by the other, the Product 8 85 
will be oy "IN 
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4. Which Product the Queſtion 
requires to be equal to 20 
( or c) from whence this E- 
quation | | 
5. Which Equation is of the third and laſt Form, 


ba=—aa=c 


mentioned in the bcginning of this Chapter, 


' Which being duly reduced by the Rules of the 
eleventh Chapter, it will be 


an—ba==—c 


6. Which Equation being ſolved according to the 


Method uſed in the fourth Rule of this Chap- 
ter, the Value of à will be diſcovered to be 


a = 4b -C? 


7. So that I conclude the Numbers ſought to be 


Io and 2, whoſe Sum is 12, and their Product 
20, according to the Conditions of the Que- 

ſtion. Moreover the Equation in the ſixth 
Step, will preſent you with this 


CANON. 
From the Square of the half given Sum of the 


Number fought, ſubtract their given Product, 
and extract the ſquare Root of the Remainder, 


and to its ſquare Root add half the given Sum of 


the Numbers ſought, fo ſhall the Sum of that Ad- 
dition be the greater Number ſought, which 
being ſubtracted from the ſaid given Sum will 


leave the lefler. 


Queſt. 
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DUEST. 4. 


There are three Numbers which are Geome- 
trical Proportionals continued, the Mean where= | 


of is 12 (or ) and the two Extreams are ſuch, } | 
that their difference is 18, (orc ) I demand What ] 
are thoſe three Numbers: > 1 


RESOLUTION. 


1. For the leſſer Extream put 

2. Then the greater will be . 

3. Then will the Product 
made by the Muliplication 
of the Extreams of the firſt ( 
and ſecond Steps be 

4. Which Product (or Rect- 
angle) in the third Step 

muſt be equal to the Square 

of (12 or h) the Mean 

whence this Equation. 15 

5. Which o e 2 7 
ved by the ſecond Rule of F,,__ . 
this Chapter, the Value of 4 WTF 
will be found to be 

6. I fay the extream Proportionals 3 are 6 
and 24, whoſe difference i is 18: For, 


acl 


63 v 12 or 4: b 5 


7. The Equation in the fifth Step being well con- 
ſideredꝭ will preſent you with this 


CANON, 


C ANON. 
If to the Square of the given Mean you add 
the Square of half che Difference of the Extreams, 
or (which is all one) ; Part of the Square of the 


iven Difference of the Extreams, and extract the 


Thane Root of the Sum of that Addition, and then 
from that ſquare Root ſubtract half the ſaid Diffe- 
rence, the Remainder will be the leſſer Extream, 

and if thereto you add the given Difference, that 
Sum will be the greater Extream. So, 


2 UEST yy. 


A Draper ſold a Piece of Cloth for 247. (or h) 


and gained as much per Cent. (or c) as the Cloth 
coft him, I demand how much it coſt him ? 


RESOLUTION. 


1. For the Price which the C 5 
Cloth voſt, put 

2. Then will the Gain by its C 
Sale be Wes | 

3. Then by the Rule of 
Three find how much is 
gained per Cent. ſaying, 
cb ca ä 
a:b—a::c:—— lo that 
his Gain per Cent. was 

4. Which Quantity in the 3d 
Step according to the Te- 

nure of the Queſtion muſt 9 1 
be equal to what the Cloth 3 = 
coſt in the firſt Step whence \ * 
this Equation, viz. 
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g. Which 


D; 
=> 


— 
, * 
* e „ . , oft my . 


* 


A] 
- 


oQ 
— 


anc 


. Which being reduced by the 
Rules of the eleventh Chap-ꝰ aa ca cb 
ter, it will be TY 
6. Which (being an Equation } 
of the firſt of the 3 Forms 
N ap in eng e ——\*.: 
in the fifteenth Chap.) being * ,— 64 
ſolved by the 2d and 3d Rule N 28 2 
of the 14 Chapter, the Va- 
lue of à is diſcovered co be 
I ſay the Cloth coſt 20]. which is the Value of 


a, for Vieh Ja Ayo and 70—7=20, ſo that he 
gained 4 J. in laying out 20: For, 
J. J. th . 


230 3.4 : 0 


and ſo the Conditions of the Queſtion are ſatisfied. 


A Merchant bought a certain number of Pieces 


of Cloth, and paid 30 Pounds (or ) per Cloth, 
and ſold them again at ſuch a Rate per Cloth, that 
if the Pounds he fold a Cloth for be multiplyed 
by the Pounds he gained per Cloth, the Product 
will be equal to the Cube of the number of Pounds 


gained per Cloth, I demand what he gained per 


Cloth, and what he ſold each Cloth for ? 


D d RES O- 
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Chap. r5. 


RE SOLUTION. 


1. For the Number of Pounds 
— per Piece, put 


. To which if you add 30) 
"= b) the Sum will be ther 


Number of Pounds it was 
fold for per Piece, wiz. 


3. And if (according to the A 
Tenure of the Queſtion) the 


ſecond Ste Þ. be multiplyed 
by the fir „ the Produ 


will be 


4. Which product in the third? 


Step, muſt (according to the 
Nature of the Queſtion ): be 


equal to the Cube of the > 


[ 


5. Which Equation being re-) 


Pounds gained per Cloth in 
the firſt Step, whence this 
_ Equation, viz. 


duced by the third and fixth 


Rules of the eleventh Chap- % 


ter, it will then be 


6, Which Equation in the Fth 


Step being ſolved by thef 


Ith Rule of the 14th Chap. 


and the ſixth Rule of this 
Chap. the Value of @ will 


be diſcovered to be 


4 ba 
aa-4-ba=aan . 


aa—a=þ 


N e 


which is as much as to ſay in Words, 4 2 or the 
gain per Cloth) is equal to the Sum when ih 
added to the Square Root of the Sum of 30, and 

added together, (viz. the Square Root of 3o 4 


which is 51 | 6. 


I fay, 


Ch 


it 


0 
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I ſay he gained 6 Pounds per Cloth, and he ſold 


it for 35 Pounds per Cloth, which two Numbers 
will ſacisfie the Conditions of the Queſtion. 


ls 


Nil. 8. 

A Brick-layer, and a Labourer wrought toge- 
ther at the Building of a certain Houſe 42 days, 
(or b) andthe Labourer he wrought 4 (or c) days 
more than the Brick-layer did to gain one Pound, 
and at the end of the 42 days the Brick-layer re- 
ceived for his Work 13 Pounds (or d) more than 


the Labourer, I demand how many days each of 
them * i 


RESOLUTION. 


x. For the Number of were 
which the ce 4 
wrought for /. put 

2. Then according to the con- 
ditions of the Queſtion, the 
Number of Days that the 
Labourer ale for 1. 
will be 

3. By the Rule of Proportion? 
find how many Pounds the 

Brick- layer received for the 
Work of 42 Days, as fol-; 
loweth, 7 


8 2 „ ; 
which is NM Oy 


- 
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4. Then find out by /the Rule? wt, 


of 3 how many Pounds the 
Labourer received for his 


Work in 42 days thus, j Fc 
2 


=P 


6a 1 5505 

which is 3 

5. But the Brick- layer receiv- 

ed x; (orb) Pounds more 
than the Labourer for 42 
days Work, wherefore if to Al 
the 4th Step "=; ry "wo" 

6) it will be equal to what] 
the Brick-layer received in 
the third Step, whence — 

EEzgquation, vix. 

6. Which Equation being re- 
duced by the fourth, ſecond, Wy 
and ſeventh Rules of the e > aa-{ca=— 
1 Chapter, it will then +, 

e 
7. The Equation in the fifth” 
Step being ſolved by the( „„ 
Rule of this Chapter, the a 7 85 
Value of a will be diſcover- Et? 
ed, viz. 
which is as much as to fay a (or the number of 


days which the Brick-layer wrought ) is equal to. 


the Difference when (2) 2 is ſubtracted. On the 


Square Root of the Sum of (= Dor 66 an a <) 
4. Which is 100=10-—2=8, 


I fay the Brick-layer wrought 8 PO for 
ew 'enty Shillings, and the Labourer wrought 


8-412 


la 
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8 ＋4 12 days, which two Numbers will ſatisfie 
on 1 of the Queſtion, as will appear 
y the 


| 


PR OO F. 


Firſt by the Rule of Three find what che Brick- 
layer received for the 42 days, ſaying, | 


days J. . 
1 


Ft 23 42: == 


Then find how much the Labourer received 
for his 42 days Work by the Rule of Three, 


laying, 2 
- days . days 411 „ 


12: I 2% 42 F3=3=10 


So that I find the Brick-layer for his 42 days 
Work received 5 /.—g . and the Labourer 3/.—10s. 
which is 1/,—15, or 1 ;1. leſs than the Brick- 
layer received, | 


Luſt. 9. 


f A Gentleman bought a Houſe, and ſold it again 
> | for 280 Pounds (or b) and by it ſale he gained fo 
many Pounds, that their Square being added to i 
the Square of the number of Pounds it coſt him, 
) the Sum will amount to 52000 (or c) Pounds, now i 
I demand how much the Houſe coſt him ? 


. 3 D d 3 RE SO. 


RESOLUTION _ 
1. For the Number of 3 


which the Houſe coſt, put " 
2. Then will the gain by its 7 
ſale be 
3. The Square of (a) its * 
eoſt i 5 4 L R 
The Square of the gain 
8 Sale is K . "| | n 


5. The Sum of the two Quan- 
tities in the third and fourthp 24-2 bb 
Steps is 
6. Which Quantity i in the fifth 
Step is equal to 52000 (or c)> 244—2ba+bb=c 
whence this Equation 


7. Which Equation being re-y - 
c 00 
aa - ba 


duced by the third and ſe- 
venth Rules of the eleventh 
Chapter it will be 


8. Which Equation being ſol- 5 425 


ved by the third Rule of this\ ,_ Aid h 


Chapter the Value of 4 will 

be diſcovered, viz. 
which is as much as to ſay i in Words, (a) the 
Price which the Houſe coſt is equal to the Sum, 
when half what he ſold it fer. 1s added to the 
Square Root of the Sum of half the given Sum of 
the Squares added to a fourth part of the Square 
of what it was fold for, that Sum being made 


leſs by half the Square of what it was ſold for; 


which was 220 J. ang he gained by the Sale 60. 


For, 
5 68 | bb bb 
: -=26000, and 19600, and —==39200, now 


2 | 2 2 


26000 


S wo jv Q 


as ne, 445 Qt WV F Q 
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26000 19600=456c0, and 45600——39200 
==6400, and /({2)6400=80, and 80+(;b) 140 
=220, which is the number of Pounds the Houſe 
coft, and 280—220=60, which is the number of 
Pounds he gained by the Sale of the Houſe, as you 
will find by e 


The Proof. 


[220x220==48400, and 
| Gox60==3600, and 


48400+3600=52000 | 
whereby the Conditions of the Queſtion are an- 
ſwered. N 
: Lueſt. 10. 


A Draper ſold 2 Pieces of Cloth (whereof one 
contained 6 (or b) Yards more than the other) for 
two equal numbers of Shillings, the leſſer Piece 

he ſelleth for 2 (or c) Shillings per Yard more 
than the other, and the number of Shillings which 
/ one Piece was ſold for, did exceed the number of 
Yards in both Pieccs by 186 (or d) the Queſtion 
is, what was the number of Yards in each Piece, 
and what each Piece was fold for per Yard ? 


RESOLUTION. 


; 1. For the number of Yards in 

- the leaſt Piece put 

3 | 2. Then will the Yards in ** 44 
greater Piece be EF. 

3- Then will the Sum of ws 24-b 
Yards in both Pieces be 


bis 40 


- 
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4. Then if (according to the We c 
Nature of the Queſtion ) e 
the Sum of the Yards in the 
third Step, you add 186 (or? 2a+bÞ4d 
d the Sum will be the Num- T2 
ber of Shillings which each 
Piece was fold for, Viz. «» 
5. And if the Quantity in the; 
fourth Step, be divided by | 
(a) the Quantity in the firſt] 24 LU 
Step the Quotient will give? TT, © 
the number of Shillings chat | 
| x Yard of the leaſt Piece was | 
BAC... 2 
| 6. And if the ſaid Quantity in? 
the fourth Step be divided 
by the number of Yards in 
the biggeſt Piece, (which is 2a1b+4d 
the Quantity in the ſecond? © bb 
Step) the Quotient will give 
the number of Shillings that! 
2 Yard of the biggeſt Piece | 
was fold for, which is = 


-- * 
- — — — — 


— — * —— . ̃ l! ——Ur 


— = — — = — — — 
* — — 2 _ © we — — * 


7. If to the Quantity in the) 224A : 
ſixth Step you add 2 (or *. LEES 
Shillings, it will then be 

8. Which Quantity in the ſeventh Step ( as the 
Queſtion requires) is equal to the Quantity in 
the fifth Step, whence this Equation, wiz. 


2a-+b+d-kca-J-ch=22 tb l2 
2 


9. Which 
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9. Which Equation in the eighth Step being re- 
duced by the Rules of the eleventh Chapter, it 
will then be EE Oo ens: 


\ 


r 5¹ . 
aa — Mc 
* ..C 


10. The Equation in the laſt Step being ſolved by 
the third Rule of this Chapter, the Value of 4 
will be diſcovered to be 


 bb+td „ ccbb—qcbbd-abb—ch—2b 
a= — 17 — — 


c 4cc 26. 


11. But if you conſider well the Equation 10 
the ninth Step, you will find the Coefficient to 
be o, for — 4—26 


=o, and therefore. 


| 2 
whence the middle Term in that Equation 
is o, and therefore the middle Term being re- 


| | : 3 
moved, the Equation will be a 


a=0, 


which is a Simple Equation, and if the Square | 
< | Root of both parts of that Equation be extracted, 
the Value of à will be diſcovered to be a= = , 
e =24, which is the (ame with the Value of ain the 


n tenth Step, as you may eaſily find upon Tryal, ö ö 
wherefore I ſay, _ | 1 
The number of Yards in the leaſt Piece is 24. 
And the number of Yards in the biggeſt Piece 
is 24 C6 = zo, which two Numbers will ſatisfie 
wa Conditions of the Queſtions, as will appear 
by | 


The 


— 1 
7 
* 
5 


os Keſolutiun . Queſtionn Chap. 13. 


The Proof. | 


The Number of Yards in both Pieces is 24-30 
==44, Which if added to 186 (as the Queſtion 
Tequires) will give the Number of Shillings which 
one Piece was fold for, which is 54+186=2 40, 
and the leaft Piece was fold at 10 Shillings per 


yards V 
24 : 240 :; 1: 121210. 


Bs. For, 


_— 0 K+ 

40 3 249 - 23-27 5 "Ra=8 
which is two Shillings per Yard leſs than the leſſer 
Piece was ſold for per Yard, and therefore the 
Anſwer is true, and the Conditions of the Que- 
ſtion are ſatisfied. 


And the Price of a Yard of the biggeſt Piece was 


7 # i. 


5 7 
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CHAP. XVI. 
The Doctrine of Surd 
Quantities. 
l. X LL Quantities or Numbers whatſoever, | 
N whether Integral, or Fractional, are 


called Rational, but when the Root of any Power 
cannot be exactly extracted, ſuch Root is calfed 


Irrational or Surd, and is expreſſed by putting 
the Radical Sign before the Number out of which 


the Root propoſed ought to be extracted; as o/ 
or V2) placed before any Number or Quantity 
ſignifieth the Square Root of the Quantity or 
Number, and 3) the Cube Root, and (4) the 
Biquadrate Root, &c. So VI, or /(2) 12 ſigni- 
fieth the Square Root of 12, and / (3) 12 its 
Cube Root, &c. 85 1 


II. Surd Numbers are two-fold, viz. Simple, 


and Compound; a Simple Surd Quantity is when 


the Radical Sign is prefixed to a Simple Quantity, 


as (3) 5 or ( (4) ab. 


A Compound Surd Quantity conſiſts of ſeveral 
Simple Surds, which are connected together by 


+ or —, as / 4+ N, and / ab+y/acÞ+xw/d, and 


v(2) <4 which laſt Compound Surd is uſually. 


called an univerſal Root. 


III. To 


1 
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III. To reduce Simple Surd Quantities that 


have different Radical Signs to a common Radical 
Sign. | 


Let the Indices of the given Powers be redu- 


ced to their loweſt Terms by their common Mea- 


ſurer, and ſet the Quotients under their reſpe- 


&ive Dividends, and multiply croſs. wiſe, ſo ſhall 


the Produd be the Index required, before which 
placing V, it ſhall then be the common Radical 


Sign required; then raiſe the Powers of the given 


Roots to the Powers ſignified by the ſaid altern 


Quotients, before which ſaid Powers place the 
common Radical Sign found as before, ſo will you 
have new Surd Quantities equal to the given 


Quantities, and having equal Radical Signs. 

Example. Let it be required to reduce E) 8, 
and y/(8) 12 to two other Roots equivalent to the 
former, having a common Radical Sign. 


V ο WW(8) 12 
N40 4896005726 


Firſt, the Exponents 6 and 8 are reduced to 
and 4, which being placed under the given Expo- 


nents 6 and 8 as you ſee, and having multiplyed 
Croſs-wiſe, viz 3x8, or 4x6, you have 24 for a 
new Index, to which prefix , and it is (24) 
for the common Radical Sign, and then raiſing 12 
to the third Power thereof, and 8 to the fourth, 
you have 24) 4096 and 24) 1728 equal to 
y(6)8, and (8) 12. | 


So if it were required to reduce (a, and 


a/(6)b to Surd Roots equivalent thereto, ha- 


ving a common Radical Sign, it will be as fol- 


loweth, \ 
| x(4/4 


. * as = 
"4 In .. > FO 


a a ww 3» A Av. A, fi, 0 
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. 4% 3 
lee and V(12)b 


IV. Multiplication i in Simple Surd Quantities: 

1. If the Quantities given to be multiply ed have 
2 common Radical Sign, then multiply them to- 
gether without any regard to the Sign, and to the 
Product prefix the given Radical Sign, which new 
Quantity ſhall be the Product ſought, 

So if 7/6 be to be multiplyed by /s, the Pro- | 
duct will be /48, and \/( 6.55 by /(3) 8 Produ- 
ceth ,/(3) 32 and Ja by roduceth Jab, and 
5 A by yl 3)bd 8 I (3) cbd, &c. 3 
| t if the Quantities given to be multiplyed 
have 8 a 3 Radical Sign, let them be re- 
duced to ſuch by the third Rule foregoing, and 
then proceed as before. 2 
Example. What is the Product of (40a by | 
'v/(6)b ? The ſaid Quantities being reduced to a 
common Radical Sign, will be /{12)aaa andy/(12) 
bb, which being multiplyed together, produce 
| 70 12)aaabb, which is the Product ſought. _ 

So the /(2)b being multiplyed by /(3)c they 
being reduced to a common Radical Sign, are 
 o/(6)bbb, and () which being multiplyed pro- | 
duce \/(6)bbbcc. 9 

3. When a Surd Quantity is to be multiplyed 
by a Rational Quantity, then firſt raiſe the given 
Rational Quantity to the Power of the given 
Quantity, whoſe Root is irrational or ſurd; and 
then proceed as before. 

So if it were required to multiply \/5 by BE the 
Rational Number p being raiſed to the ſecond 
Power is 25, and then you will have to multiply | 
J by /25, whole Product is VI2ß. 5 

ike- 


Likewiſe J (3) b being to be multiplyed by 4, 
the Product will be / (3) bag, for à being raiſed 
to the third Power is aaa, and * 3 )b by * 3 Jaaa 
produceth 3) baas as before. 


V. Diviſion in Simple Surd Quantities. | 

1. Reduce the Surd Quantities given to be di. 
vided to a common Radical Sign by the third 

Rule of this Chapter, and then divide the Quan- 
_ tity following the Radical Sign of the Dividend 
by the Quantity following the Radical Sign of the 

Diviſor, and to the Quotient prefix the ſaid com- 
mon Radical Sign, ſo ſhall that Surd Quantity be 
the Quotient ſought. 1 } 


ie Example. There being given Is to be divided 
by J, the Quotient will be /5. And 7 being 
to be divided by Va, the Quotient will be 2 
and v(2)a. being given to be divided by / 3) be, 
the Quotient will be (6) zie, for the given 
Quantities being reduced to a common Radical 
Sign, are (6) aaa and \/(6)bbce. 


VI. Addition and SubtraQion of ſimple Surd 
Quantities. | 


1. When the Surd Roots to be added together, 
are equal, multiply any one of them by the given 
Number of Surd Quantities, ſo ſhall that Product be 
the Sum required, before which prefix the Radical 
Sign given, ſo the Sum of /6 and 9 is J 4, for 
the given Number of Roots is 2, whoſe Square is 4, 
and /4x/6=\/24, ſoy/(3)b being to be added to 
3) b, their Sum is (3)8þ and V3) a being to be 
added to (3) a, and (3) their Sum will be 


„30274, | 
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„ 
3) 274, for the given Number of Surds is 3 and 
3) being multiplyed by 3, wiz. (3) 27 (by 
the third part of the fourth Rule) the Product is 
O27 which is the Sum of (3), (3)s, and 
Za, which was required. 1 
2. When two unequal Surd Roots which have 
the ſame Radical Sign prefixed to each of them, 


be to be added together, or when the leſſer of | 


them is to be ſubtracted from the greater, 


en 
you muſt firſt try whether they be 93 


ble, or not; that is, if after they have been di- 


vided by their greateſt common Meaſurer, the | 
Quotients be rational Quantities, then multiply | 
the Sum of thoſe Rational Quantities by the ſaid 


common Diviſor, and the Product ſhall be the 
Sum of the Surd Quantities propounded ; and if 


the Difference of thoſe Rational Quotients be 


multiplyed by the ſaid common Meaſurer, then 
will the Produ be the Difference of the Surd 
Quantities propounded. | EE 
Example. Let it be required to find the Sum 
and Difference of y/5o, and v8, their greateſt 


common Meaſurer is , by which they being ö 
divided, the Quotients are 4/25 and 4, wiz. 5 


and 1; whole Sum is 7, which being multiplyed 
by 4/2, the Product is 74/2 er 4/98, which is the 
deſired Sum of the Surd Quantities propounded. 


And if the difference of the ſaid Rational Quo- 
tients, viz. F—2 (or 5) be multiplyed by the 
ſaid common Diviſor ()) the Product will be 


392 Nis, which is the Difference of the Surd 


Quantities given, the leſſer being ſubtracted from 


the greater. 1 
But if the ſimple Surd Quantities given to be ad- 
ded, or ſubtracted, be incommenſurable, neither 
their Sum nor Difference can be expreſt * 
* 


ſimple Term, or Root, but their Sum and Diffe- 


| rence muſt be expreſt by + and — ? as ſuppoſe 


you were to add / 10 and / 13 together, their 


Sum would be /13 % 10, and their Difference 


 x/13——4/19. The like of other Quantities expreſt 
by Letters. Ba te e 


N. GY 


* 21 4 * # 
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„HAP. XVII 


The Parts of Numeration in 
Compound Surd Quantities. 


I. Addition and Subtraction in Compound 
Surd Quantities. 


1 H E Addition and Subtraction of Compound 
Surd Quantities is the ſame with the ſimple 
Surds, having reſpect to the Signs of Affirmation 
and Negation, viz. + and =— 
So if to6+4 18(3/2) you add 4+\/8(2,/2) 
the Sum will be 104/50 (5%) and if from 
67/18 (3/2) you ſubtract 4+4/8 (2/2) the 
Difference will be 2—,/2. 
_ Likewiſe if to /320+/108 (85,/Þ6/3) you 
are to add \/89—\/27 (4,/5—3y/3) the Sum is 


a/720+/27 (12/7 3%/ J and if you . 
the 


— 


* 


& 
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the latter from the former, the Remainder will be 


* 6 5 497%) 


Theſe two Examples are of Compound Surd 
Quantities which are commenſurable, and the next 


is of Compound Surd Quantities, partly commen- 


ſurable, and partly incommenſurable. As 

Let it be required to add J/12(2/3) T, to 
170%) 0 The Sum will be {/75(54/3)+4/8 

1-\/5, and if the former be ſubtracted from the 
latter, the Remainder will be /3+V8—\/5. 

The fame is to be obſerved in Addition and 


Subtraction of Compound Surd Quantities alto- 


gether incommenſurable. As in the tollowing 
Examples. 


To and from JC 

Add and Subtract 1 

Sum is 4 Jie L +/ 3+4/2 

or, NL 
Difference is VON 3 WP 

Or, A217 LJ/½ 280: * 


To and from 3) 10＋- (307 
Add and Subtract 3) 5 2 


Sum is MONTEREY 
Difference is \/(3)19+\/(3)7—J/(3)3+-&/(3)2 


E e II. Multi- 


. Multiplication in Compound Surd Quantities. 


Multiplicand /1804-,/48 (6% 4%) 
Maltiplyar J125-PV/1a (5/5+243) 


_ 150þ20\/15 
11 0124/1524 


Product 150432, 15124 
Product contractecf 1745+32vI5 


ben 


_ I—_ 


Multiplicand "mY f (b c 
Multiblyae 1 CH | 


— 


—_ — — _ 


bas fd ca 
bay/ca--fac 


Produt bdaÞfdFbax,/ ca Tac 


——— — — —— 


Multiplicand /e FE 


| Multiplyar y/bc—8a 
product 4 
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[| 


pn} bj 


£5 had- 
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III. Divifion in Compound Surd Quantities. 


Dividend 21115 | 4(3) aks 
Diviſor v3. THis * 


Quotient Ard | . {08 N 3 —— 2 


——— ; go — - - 


— — — 


Diviſor Dividend | 
„ Nc) ab bebe (b Quotient. 
| ab Le 


—_ 


m_ e 2 


8 


A be) aaa 0 ( u be 
aaa be 


2 ® 


bc be-, 
* 


ECC 


— be==abe 
—aay/bc—abc 


— 


5 0 


Theſe Examples will not ſeem difficult to the 
Ingenious, if what is before delivered concerning 
Surd Quantities be duly conſidered. 


Ee 2 CHAP. 


40s The Doctrine of 5 Chap. 17. 


CHAP. XVII. 


The Parts of Numeration in 
Univerſal Surd Roots. 


5 HEN it is required to extract the Root 
of any Compound Quantity, whether 
Square, Cube, Biquadrate, & c. if they cannot be 
exactly extracted without any Remainder; then 
if to ſuch given Compound Quantity you prefix 
the Radical Sign, ſuch Roots are called Univerſal 
Surd Roots, and firſt, concerning ; 


I. Multiplication in Univerſal Surds. 


1. When any Univerſal Root is to be multi- 
plyed by a Rational Quantity, or by any Surd, 
multiply the Square of the Multiplycand by the 
Square of the Multiplyar, when the Univerſal 
Radical Sign is quadratick, or the Cube of the 
Multiplicand by the Cube of the Multiplyar,when 
the Univerſal Radical Sign is Cubical, and before 
that Product prefix the given Univerſal Radical 
Sign, ſo ſhall that new Univerſal Root be the 
Product ſought. | 


C 
[ 
8 
l 
X 


ole 
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Example. Let it be required to multiply by 2 
this univerſal Square Root, wiz. Win 14 
take the Square of 2, which is 4, and the quare 
of /10+\/40, which is /10+\/40, and multiply 
it by 4 and the Product is /40+4,/40, whole } 
univerſal Square Root is the Product fought, wiz. 


4/:149-44/49: | 


Alſo if /(3):/(3)64+\/(3)27 were to be mul- 
tiplyed v4, 25 take the Cube of the 


univerſal Root given, which is,/ (30644703) 27, 


and multiply the ſame by the Cube of 2, which is 
8, and the Product is 8/3064 ＋8,/ 3) 27, the 
Cube Root of which is the Product fought, viz. 
o/i(3)8\(3)64--8(3)/(27, and it is double to 
3): 3564 KN 3)27 the Surd Root given. 


In like manner, if it were required to multiply 


\:12+\ 6:4 12—y6; into its ſelf, or to find 
its Square; the Squares of the Parts are 12+y6 


and 12—4/6 the Sum of which is 24 and the Pro- 


duct made by the multiplication of the Parts one 
into the other, viz. Y. I2 TVE: into J: 12-6: 
is 4/138, for the difference of the Squares of 12 
and 9 is 138, whoſe Square Root is 138, and 
the double of the ſaid Product is 24/138, which 
added to 24 (the Sum of the Squares of the Parts) 
makes 24-j-24/138, which is the Square of 
N:12-Hy/6+v/:12—v/6. 


Likewiſe if 64+y;20—y16: is to be multiplyed 
by 6—4/:20—y16, the Product will be found to be 


20, for if 2z—/36 ( which is the Square of 


J: 20 -) be ſubtracted from 36 ( the Square of 
6) there will remain 16+416 which is 20, the 
Ee, | Ee 3 Pro: 


— 
* 
— — — — — 8 b 
o 
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Product ſought. Alſo 6+4/:20—4/ 10:=10, and 
6—x/:20—4/ 16:==2 and 2x10==20 as before. 
Again, if it be required to multiply V bb: 
by a, the Square of the given Quantities are 
aa bb and aa, which being multiplyed the one 
into the other, the Product will be za bbaa, 


the univerſal Square Root of which is the Product 


ſought, viz. Va Cbbas: which may be more 


; compenduouſly expreſt thus, 2% Cbb. 


II. Diviſion in Univerſal Surds. 


As in Multiplication you multiplyed the Square 
of the Multiplicand by the Square of the Multi- 
plyar, the given Radical Sign being Quadratick, 
&-c. So in Diviſion of Univerſal Surd Roots you 
are to divide the Square of the Dividend by the 
Square of the Diviſor, when the Univerſal Radi- 
cal Sign is Quadratick, and divide the Cube of 


the Dividend by the Cube of the Diviſor, when e 
che Univerſal Radical Sign is Cubical, &c. ſo ſhall (i 


the Quotient, when the univerſal Radical Sign gi- 
ven is prefixed thereto, be the Quotient required. 


Example. What is the Quotient when 


\:404-44/30 is divided by 2? Here I divide 


| 404/40 (which is the Square of y/:40-+44/4c: 


the Dividend) by 4 (the Square of the given Divi- 


ſor) and there arileth \ 104/40 : the Univerſal 


Square Root of which, wiz. V:i04-y4o : is the 
| Quotient required. 


Alſo if it were required to divide (3)8J(3)64 N 
8\(3) 27 by 2, the Quotient would be found to 


be :(3)(3)64+v(3)27 : here the Cube of the 
8 given 


28 


2 ff hed 


nu oo end fed fn re 


„ wh oe fn. AS oo 
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given Dividend is 8/(3)64-+8. (3) 27 which be- 
ing divided by 8 (the Cube of 2) 2 w_ ariſe 
N(3)54+y(3)27, to which if you prefix the uni- 
WEL: Sign of its Cube Root, it will be 
:(3)V(3)64+x(3) 27 : which is the Quotient 
ſought. . 1 
Like wiſe if it be required to divide /: 2 ba 
by a, the Quotient will be found to be J: aa Vb 
for, the Square of the Dividend is aaaaþbbaa, 
and the Square of the Diviſor is as, and when the 
Diviſion is ended, there will ariſe aa+bb the 


univerſal Square Root of which is y:aa+bb:; 
which is the Quotient ſought. | 
But when the Work of Diviſion in univerſal 
Surd Quantities happens to be intricate, and its 
Operation cannot be finiſhed without a Remain- 
der, you may ſet the Power of the Dividend for a 
Numerator, and the Power of the Diviſor for a 
Denominator, and againſt the Line of Seperation, 
place, or prefix the univerſal Radical Sign, which 
univerſal Root ſo ſignified ſhall be the Quotient 
ſought. 5 3 
As if it were required to divide /a bc: 


F TEN be. 
by Ja gc: the Quotient will be * THY 


4 Tc. 


III. Addition and Subtraction in Univerſal Surd 
Quantities. | | 


I. If two Univerſal Surd Quantities that are 
commenſurable are propoſed to be added toge- 
eher, or ſubtracted, the Operation may be per-- 
formed like ſimple Surds. As for Example If 


the Sum and Difference of Vr: and 12-3: 
were requaged, ©: 
3 Ee 4 5 Here 


— 
— o 
_ — — er een — — 464 

* 
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Here each of the ſaid Quantities being divided 


by their greateſt common Meaſurer, Viz; 


the Quotients are \/4and / 1, viz. 2 and 1, Which 

are Rational Numbers expreſſing the Proportion 

of the Surds propounded, therefore if their com- 
mon Diviſor be multiplyed 2+1 (viz. 3.) it gi. 


veth 3,/:24/3: for the Sum required, and the ſaid 
common Divifor being multiplyed by (2 — 1) the 
difference of the ſaid 2 and 1, it will produce 


772 V7: for the difference of the Roots pro- 
poſed. 


Like wiſe if it were required to find the Sum and IM 
Difference of :aaaa+aabb: and of Jraabb Tb. 


The ſaid Quantities being reduced, are 2%: aal. 
and b\/:aa+bb: 


Therefore is heir Sum Sum- Tl 4 Tb: and their 
difference is a ©6,/:aa+bb. 


2, When the Root of a Reſidual is to be added 


to, or ſubtracted from, the Root of its correſpon- 
dent Binomial, then may thoſe Roots be connect- 


ed together by the Signs ＋ and —; and then the] | 
whole being mulriplyed by it ſelf, the univerſal Wl 
Root of the Product ſhall be the Sum or Diffe- 


rence of the Roots propounded. 


As ſuppoſe y:12-{-,/6: were propounded to be 
added to \/:1 12—\/6: the given Roots being conne- 


— — 


Red together by +, make 1212 ys: 
which compoſee Quantity be ing multiplyed by 
ic ſelf, produceth IE; #2,/138, Fhoſe univerſal 


Square Root 1 7 24 +2 2/128: ) ſhall be the Sum of 
the, Quantiti les propoſed to be added. | 


Bur if 12 /6:=/:12—,/6; be mulciplyed 
into it ſelf the Product will de 24 138, 


whoſe 
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whoſe Univerſal ſquare Root is the difference of 
the two given Roots. e 
z. But if the Univerſal Roots to be added or 
ſubtracted are not commenſurable, G- c. then they 
are to be added by +, and ſubtracted by — | 
So if it were required to add /: /i: to 
J. their Sum would be V:5+\ 3:+4/:3—y2: 
And the latter being ſubtracted from the for- 
mer, the Remainder would be VF IVZ. 32?! 
And the Sum of \/:ab+c: being added to /: dA: 
will be \/:ab+c:+\/:43-b: and the latter being 
ſubtracted from the former, the Remainder will 


be / abÞci—:d+b: EI 


IV. The Extraction of the Sguarei Root out of Binomiali, 
and Reſiduali. e 


Subtract the Square of the leſſer part of the 
given Binomial, from the Square of the greater 
part, and add the Square Root of the Remainder 
to the greater part, and alſo ſubtract it there- 
from, and then extract the Square Roots of the 
Sum and Remainder, and joyn them together by 
A if the Quantity propoſed be a Binominal, but 
by — if it be a Reſidual, which Roots ſo joyned, |} 


are the Square Root of the given Binomial, or 
Reſidual. 1 


3 Example. 1. 


Extra the Square Root of? | 
this Binomial, VIZ, | | 0 38+/1300 

1. From the Square of = | 

gteater part 38, viz. from 1444 


2. Sub. 
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2. Subtra& the Square of „ | Sos Af 


leſſet Part, vix. VI 30⁰ which 1300 
1 4. 
3. The Remainder i is TER 7 3h 
4. The Square Root of the Re. 7.4 
mainder 15 1 
5. To which Root if you add 
= greater Part 38, the * 50 
6. The half of which Sum is 25 
7. The Square Root of the ſaid] SiH 
half Sum 1s the greater part F 
of the Root ſought, which i 6 55 
8. From the greater part of 
the given Binomial, vix 38, 
ſubtract the Square Root in> 26 
the fourth Step, vix. 12 , they 
Remainder 1s 


9. The half of which is 13 
10. The Square Root of the 
ſaid half Remainder is the( V1; F 
leſſer part of the Root ? 


fought _ 
XI. To which if you 1 the 


Quantity in the i) 5 + v. ; 


Step, the Sum will be the 
Square Root ſought, viz 
which is the Square Root of the given Binomial, 10 
dut if the given Surd Quantity had been a Reſi- 
dual, viz. if it had been required to extract th! 
| Square Root of 38—x/ 1300, then the Root would 


have been 5—713. 


Example 


's 


Step, 


der is 


10. The Square Root of of 
ſaid half Remainder is the 
leſſer part of the Root 
ſought, which is 
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: Example 2. 


| | Extra& the Square Root of} 
this Binomial, viz. 

1. The Square of the greater 
Part 7, is ; 

2. From which ſubtract I 
Square of the leſſer Part, 
(viz. Vz20,) which is 

3. The Remainder i is 

4. The Square Root of that 
Remainder 1s 

5. To which Square Root add 
the greater Part of the given 
Binomial, wiz. 7, and the 
Sum 1s 

6, The half of which Sum is 

7. The Square Root of the ſaid 


1 
415 


7-þ-w20 


49 
26: 


\29 | 


71-29 


ET 


Sum is the greater part of the 

Root ſought, which is 

8. From the greater part of the 

given Binomial, (vix. from 
7) ſubtract 29 in the th 

and the Remainder is 
9. The half of which e 


NN: 


Ln 


IT. Which 
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11. Which being joyned to the greater part of the 


Root ſought in the ſeventh Step by the Sign +, | 
the Sum will be the Square Root 1 W285 which 


Is ; 
vn. 


CN 


But if the leſſer part of the ſaid Root found in 1 9. 
the tenth Step be joyned to the greater part found 
in the ſeventh Step by interpoſing the Sign — in- 
ſtead of +, it will then be the Square Root of the 
Reſidual 7.20. I 


Example 3- 


Let it be required to extract the Square Root of 
this Binomial, viz. aa-Hd added to 24% d, ſuppo- 


ſing the greater part of the given — to be 
aa Fd. Then, 


e 


1. The Square of the reate Fo 
part is quar 8 : d aaaa-Þ-2bdd Þbb 


2. From which fubrra the 
Square of the leſſer Part F 
( 24/4) Viz. 4 daa, and 0 ad. dd 
Remainder is. 


3. The Square Root of that 
Remainder is 


4. To which Square Root add 
244 


aa—d 


the greater Part of the gi- 

ven Binomial, vix. aaþ-d, 

and the Sum is . 
The half of which Sum is aa 

6. The Square Root of which 
half Sum is the greater Par 
of the Root ſought, which is 


4 


7. From 


- and the Remainder is 
$. The half of which W F 


9. The Square Root of which 
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7. From (aa fd the greater- 


part of the given Binomial / 
ſubtract the Square Rootp 
found in the third Step (aa-d)\ 


der is | 


A. 8 


part of the Root ſought, 

Arr.. | 
10. Which ſaid Root being 

joyned. to the greater part 

found in the ſixth Step by ad 

the Sign , it will be the 
Root ſought, viz. 
but if the Quantity in the ninth Step be joyned to 
the Quantity in the ſixth Step, by interpoſing the 
Sign —, it will-then be the Square Root of the 
Reſidual, aa+4 leſs 24,/d. 2 5 


half Remainder, is the ra yd 


Example 4. 


Let it be required to ex- 
tract the Square Root of e--dved more 2ed 


ſuppoſing 1 greater 29 77 JAV, then 


I. The Square of the greater 
part is , we Seeed Haerda dd 


2, From which ſubtract the 
8 4eedd 


Square of the leſſer part, 

which is | 
3. And the Remainder is ceed —2eedd==eddd 
4. The Square Root of — Tiled 

Remainder is . 


5. To 


5. To which if you add the e t 
greater part of the given Bi- T 2 
nominal, the Sum is 

6. The half of which Sum is e ed 

7. The Square Root of the ar 
half Sum is the greater pre Dieſed: 1 
of the Root ſought, which i : 2 

8. From the greater part of £ 3 
the given Binomial ſubtract 15 
the Square Root found in the 24. ſed 
fourth Step, and the Remain- 4 
der i OR 

9. The of which e +64 
der 1s Fr ed 

10. The Square Root of y q 


ſaid half Remainder is the 7. [ee 5 

leſſer part ofthe Root ſought, Wu | 
which is 

11. If to the greater part of the Root ſought in 1 
the ſeventh Step, you joyn the leſſer part in the q 
eleventh Step, by interpoſing the Sign-+, it will i © 


then be the Root ſought, which is 
Tama Ji ed: 


But if the two ſaid Quantities are joyned to- ay 
gether by the interpoſition of the Sign—, it wil 
Poo 7 the Square Root of the Reſidual TA Sc 
eſs 2e 


V. Some Queſtions to exerciſe the 1 of this and tit 
foregoing Chapters. 


Queſt, r. 


Tet it | be required to divide 100 (orc) into if (« 


two ſuch nnegual Parts, that 100 multiplyed 2 
the 


— 
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the leſſer Part may be equal to the Square of the 


RESOLUTION. 


1. For the greater Number put a 

2. Then will the leſſer be 2 

3. By which if you 2 | 

| 100 (or c) the Product WN c- e 
be N e 


4. Which Quantity in the 3d 
Step muſt be equal to thef 
Square of the Quantity in > aa=cc—ca 
the firſt Step, whence this 
Equation. 
5. Which Equation being re- 
duced by the Rules of the 110, . 
Chap. and ſolved, the Value e 
of a will be diſcovered to be) if 
& which Equation in the laſt Step being duly conſ= 
dered, will preſent you with this | 


Theorem. 


To the Square of the given Line or Number 

3. [8 2d a fourth part of its Square, and extract the 
il Square Root of that Sum; then from the ſaid 
4 8 >quare Root ſubtract half the given Line, ſo ſhall 
the Remainder be the greater Segment, or Num- 

ber ſought. | | ws 


! 


Queſt, 2. 


What Number is that whoſe Square bein made 
lels by the Rectangle of it ſelf drawn 1500 12 
(or b / the Remainder 15 equal to f? * 


x. For 


— 
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1. For the Number ſought put 5 a 
2. The Square of which is 44 
3. The Rectangle of ain b is ba 
4. If the Quantity in the thirdy | 
Step be ſubtracted from the 
Quantity in the ſecond Step aa—ba=f 
the Remainder is equal to 5, | 
whence this Equation p. 
5. Which Equation being ſol- As 
ved by the Rules of the xxth a 
Chapter the Value of 4 will Ts 
be found to be 5 


The Proof. 3 


6. If | 8 | a=1b 72 4 160: 
7. Then by ſubtracting 5 b) TFT 3 
a—b=i/:f]-ibb: | 


from each part of the Equa- 
tion there remaineth _ F 4. 


8. Then by ſquaring each part q 
of the Equation you have 


© 09-ba4:0b=f11k: 
9. And by ſubtracting * bb 5. 
aa—ba=f 


5 
82 
8 
1 
by 
=: 


from both ſides of the Equa- 
tion there remaineth 
which was to be proved 


Lueſt. 10. 


6. 
1. Let c and d be put for two ſuch known 7. 
Quantities that 4 nor acc, and let a be put 
for a Quantity unknown, and let it be granted 
that ca- aa = what is the Value fa? 8. 
2. The given Equation in the firſt Step is one 
of the third Form, mentioned in the beginning of 9. 


the fifteenth Chapter, and it will be found that 
the 2 values af e ‚ D arts 
| a= "+ 


* 
* 


F 3. And by ſquaring each part 


| 9. And by {quaring each part 
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a = ic CV: -d: 
And 
Sic NAC cd: 


By either of which Values of 4 the Equation 
propounded in the firſt Step may be expounded, 


| as will appear by the 


DEMONSTRATION. 


I. If | HY | 


i; Then by the e 


it is | 


of the laſt Equation, it is ® au- ca Tec Dec- d 
4. And by ſubtracting cc 

ftom each part of the Br aa—a==—d 

* tion, it is 

F. And by changing the Signs 

on the Quantities on each — 


ſide of the Equation, it is 


Which was to be demonſtrated. 


6. Again, if 5 vp 
7. Then by tranſpoſition of il 
Miet to the other fide it pace d. ; 
is 1 
8. And by tranſpoſition of a NE 
it is * W741 


1 the Equation it will chen lee · dice. ca aa 
S \ 5 5 1 


3 


Ff 10, And b 
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10. And the ſubtracting + cc 

from both parts of the Equa-p —d=—a+ aa 

tion, it is 
11. And the Quantities on 
both ſides of the Equation 
being tranſpoſed to the con- 
trary coaſt, and the Signs of 
each thereby changed, the 
Equation will then be 

which Was likewiſe to be proved. 


Queſt. 2. 


Let it be required to divide 100 into two ſuch 
Parts, that if each Part be divided by the other, 
the Sum of the Quotients may be 3. This is Queſt. I. 


ca -a 


of the ninth Chapter of the ſecond Book of Kerſey's 1 


Elements of Algebra, and it is thus wrought, viz. 
x. For one of the Parts ſought put a 
2. Then will the other be 100—4 
3. Each of which Quantities} 
in the firſt and ſecond Steps | 
4 


being mutually divided by | 16068 
each other ( according to, — © are Bog 
the Import of the Queſtion)| 199% © 
this Equation ariſeth 3 

4. Which Equation being du- R 


ly reduced, gives 
5. Which is an Equation of? 
the third Form mentioned 


in Chap. x5. and being ſol- | 
ved according to the me- a= 15 i 
thod there given, the two 5 
1 A of a Writ be found to 
be 
Which you may eaſily prove at your leiſure. 
2 HAP. 


han © oo N A mw, 


Y ac. od hiv as OS Ran > tfooim 


ent 


Chap. 18. 


C H A Pp : XVII. 
Algebraical Queſtions Re Clved | ö 


by various Poſitions. 


R. Kerſey in the twelfth Chapter of the ſe- 
cond Book of his Elements of Algebra, 
hath laid down Rules for the ſolution of Queſti- 
ons Algebraically by various Poſitions ; aſſuming 
a2 peculiar Letter to repreſent every one of the 

{ Quantities ſought, viz. a for one unknown Quan- 
tity, e for another, and) for a third, &. and for 
the performance of the Work he hath laid down 3 
Rules; which are as followeth, viz. 


1 


When many Quantities are ſought in a Que- 
ſtion, let them be repreſented by various Let- 
ters, and let the tenor of the Queſtion be repre- 
ſented by Equations, which done by Tranſpoſi- 
tion find what any ſingle Letter in the firſt Equa- 
tion is equal to; Then whereſoever that Letter 
is found in the other Equations, inſtead thereof 
take what it is found equal to, ſo will that Letter 
quite vaniſh out of the following Equations; 
Then by Tranſpoſition ſet a ſecond Letter alone 
in one of thoſe Equations out of which the firſt 
Letter was cancelled and proceed as before, fo at 

f 2 length 


| 
| 
| 
j 
| 
| 
| 
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DN" 


length one of the Letters will be made known, 


by help of which the reſt will be eaſily diſcove- 


red. 
U 


When the ſame Quantity (ſuppoſe a) is found 


| in two ſeveral Equations, and equal Numbers 
are prefixed to thoſe Quantities, then if their 


Signs be both , or both —, ſubtract the leſſer 
Equation from the greater ; but if the Signs be 
one +, and the other —, then add thoſe two 
Equations together, fo will the ſaid Quantity » 


quite vaniſh. 


RULE g. 


When the ſame Quantity (ſuppoſe a) is found 
in two ſeveral Equations, but the Numbers pte- 
fixed to thoſe equal Quantities are unequal, thoſe 


two Equations may be reduced to two others 


which ſhall have equal Numbers prefixed to the 


| faid Quantity 2 thus, viz. Multiply all the 


made known; by which all the reſt may be 
ound 


Quantities in the firſt Equation by the Number I 


prefixed to 4à in the ſecond Equation ; and allo 
multiply all che Quantities in the ſecond Equation 
by the Number prefixed to the ſame Quantity « 
in the firſt Equation, ſo by ſuch alternate multi- 
plication two new Equations will be produced, 
wherein the Numbers prefixed to the ſaid Quan- 
tity 2 will be equal to one another, and then pro- 
ceed according to the ſecond Rule, and expel 
the ſame Quantity cut of the reſt of the Equa- 
tions; proceed in like manner with a ſecond 
Quantity, until at length ſome one Quantity be 


| 


was SY 


1 * 
. 1 
\ 


5 

p > 7 
2 $1 
* - 9 
© . 


F- 
Bs 2 

7 1 . 
3:4 i 

4 . 
* 


ſtions. 


Divide 100 (or c) into two ſuch Numbers, 
| (viz. a and e) that 34 may be equal to 
4) I demand the Numbers a and e? 


1. If 
2. And | 
3. Then by tranſpoſition of 
ein the firſt Step, you will 
have 1 
4. By reducing the Equation 
in the ſecond Step, ſo as 420 


Queſtion I. 


RESOLUTION. 


30 (or 


4 Le 


may ſolely poſſeſs one ſide 
thereof, you will have 


F. If inſtead of 4 in the fourth 
f Step, you take what à is 
ce qual to in the third Step, 


you will have this Equati- 


on, viz. 


6. The firſt part of the Equati- ( 


4 133 
e 


on in the fifth Step being 5c—5e=15d—3e 
multiplyed by 5, will give \ 


7. By the tranſp 


it is 


8. And by 
of 154 in the laſt Step, you 


have 


the tranſpoſition 


Ff 3 


orion of —5ed ß... 


0 e- 15426 


9 Each 
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9. Each part of the Equation 
in the laſt Step being divid-\ 


ed by 2, will give the Va- 
lue of e, Dix. 


I ſay the Value of e is 25, and the Value of a is 
100—25==75, which will anſwer the Conditions 
of the Queſtion. As appear by 


The proof 


2 


25 * "7551095 and ze 
Lueſs. 2. 


There are two o Numbers (a the greater, and 


e the leſſer ) whoſe Difference 4 (or b) and the T 
difference of their Squares is 64 (or c) what are 


the Numbers? 


RESOLUTION. 


1. If 2e 

2. Then by the anſpoſtion of} a=bLOe 

e you have | #1 

. 3. And if a ee 
4. Then by tranſpoſuion of ee ae Tes 
it is . 


5. If both parts of the Equati- 


on in the ſecond 5 8 aa bb Tabe e 
ſquared, it will be 


6. And if inſtead of aa in the fifth Equation, you 


place what it is equal to in the fourth Step, ſho | 


- Son will then be 
c . 
7. By 


1 a. a a N 


Chap. 18. y various Poſitions, | 427 

7. By ſubtracting ce from both, : 
parts of the laſt Equation® cb Cable 
you will have 5 

8. By dividing _ parts of ; ; 
the laſt Equation by b, youp f—;4, 
will then have 5 Tae 


9. By tranſpoſition of ù in the? 
laſt Step, the Equation wille -4=2e | 
then be . a 
10. And if both parts of the 
Equation in the laſt Step be 3 
divided by 2, the Value oip 2% 2e 


e will then be diſcovered to f 

be 2 1555 Fe " 

I fay the Value of e (the leſſer Number) is 6, | 
and by the ſecond Step (a) the greater Number is F 
e+b=6-]-4=10, which two Numbers, (viz. 10 
and 6) will ſatisfie the Conditions of the Queſti- 
on, as will appear by 


The Proof. 


tO—6==4, and 10x10—6x6=64 


Queſt. 3. 


A Maid being at Market ſold 10 dozen of Eggs, 
and twelve Pounds of Butter for thirteen Shillings. 
And at another time, and at the ſame Rate, ſhe 
| felleth eight dozen of Eggs, and 18 Pounds of 
Hutter for 16 Shillings, I demand how ſhe ſold 

ber Eggs per dozen, and her Butter per Pound? 

| Let a repreſent the deſired Value of a dozen of 
Eggs, and for the price of a Pound of Butter 
„ put 


* 


2 Reſolution of 2ueſtions Chap. 18. 
put e, and then may the Queſtion, being abſtract. 
ed from Words, be ſtated thus, viz. 


| 2: 104 I2e=17 
| 2. And 8a+-I8e=16 


What are the Values of « and e ? 
RESOLUTION. 


2. By tranſpoſition of 12e in 
the firſt Step, that Equation IOa=1 3 
will be 
4. And both parts of the laſt 
Equation being divided by 
10, it is 


5. By tranſpoſition of 8e in the 0 


13126 


ſecond Step, that Equation 
will be 
6. Each part of the laſt Eq ua- 
tion being divided by 8, wille 
ive 
7. If inſtead of 2 in the ſixth} 
Step, you place what it is 
equal to in the fourth Step, 
the Equation will then be 3 
8. Both parts of the laſt Equa- 
tion being reduced to l 124:*96e=160 =1 80! 
gers will give „ 
9. By tranſpoſition of 180 e 
and 104 in the last c 8456 


82 216182 


9 


r 
e 5 % 
} Az 
Iz 
TY 


r3—12e 16 —18e 


10 8 


each to the contrary Coaſt 
the Equation will then be 


Chap. 18. by various Poſitions. 

10. If each part of the laſt E-) 66 
quation be divided by 84, 0 e 2 
the Value of e will be diſco-( 3 
vered to be T0 
which is 8 d. for the Price of one Pound of 
Butter. | 7 

11. By the tenth Step the va? 
lue of e is diſcovered to be 
2 5, by which means the Va- TIF 
Jue of a (by the Quantities?⸗ 


in the fourth and ſixth Steps) 40 

is found to be 6 d. for the! 

4th Step is 5 5 

And it hath been found before, that . 5. fo 
that 12e=12X3; . =8 s. and —.— s d. ſo 


the Maid ſold her Eggs at 6 J. per dozen, and her 
Butter at 84. per Pound, which will anſwer the 


Conditions of the Queſtion. 


Queſt. 4. 


Three Men, wiz. A, B, and C diſcourſe thus 
together concerning their Age; quoth B to A 
your Age added to mine is 54 (or b) Years; 
quoth C to B, and my Age added to yours makes 
78 (orc) Years ? and quoth A to C, my Age ad- 
ded to yours is 72 (or 4) Years, I demand the 
Age of each Perſon? 'Y 
Let the Age of each Perſon be. repreſented by | 
the Letters a e, viz. for the Age of A put 2, 
for the Age of B put e, and for the Age of C put 


; and the 2ucftion being abſtracted from Words, 
will be as followeth, v. 


1. If 


Reſolution of Queſtions. Chap. 18. 


aÞe=b(=54) 
2. And e+j=e(=78) 
3- And Jfamd(=7 2) 


What are the Values of z e and )? 
RESOLUTION. 


4. By tranſpoſition of e in _ 
firſt Step there will ariſe 
5. 1 inſtead of ox the m_ | 
Step you put what à is equa 1 
to in the fourth Step, there 2 
will ariſe 
6. By the tranſpoſition of 4 0 


a=b—e 


and e in the laſt Step, theres e=yx +b—4 
_ ariſeth 3 : 
7. And if inftead of e in the 
ſecond Step you take 250 
ter part of the ſixth Step, 
there will then ariſe 
8. In which laſt Equation there 
is no unknown Quantity but7 
J, and therefore the Equati- 
on being duly reduced, will 
diſcover the Value of y to be 
9. If in the ſixth Step inſtead 
of y you take the latter part e+b—d 
of the Equation in the eighthp e=——— 
Step, the Value of e will be 2 
found to be 
10. And if inſtead of e in the- 
fourth Step, you take the 
latter part of the Equationp 
in the ninth Step, the Value 


of @ will be diſcovered, viz. 


C 


D 
ſ 
l 
{ 
$ | 
= 
E-1 


Chap. 18. y various Poſitions, 43x 
And thus the Work is finiſhed, and the Equati- Y 


ons in the eighth, ninth, and tenth Steps preſent 
you with this Sole 


"0.4 0-0 Me 


From the Sum of every two of the three given 
Numbers ſubtract the third Number remaining, ſo 
ſhall the three remaining Numbers being divided 
by 2, be the Numbers ſought. So the Number 
ſought in the Queſtion, vix. a, e, and , are found to 
be 24, zo, and 48, viz. the age of A is 24, the Age of 
B is 30, and the Age of C is 48, which three Num- 
bers will ſatisfie the Conditions of the Queſtion for 
24+ 30=54, and 3o-Þ48=78, and 4845-24=72: 


Ndl. J. 


What two Numbers are thoſe whoſe Sum is 20, 
> (orb) and their Difference 4 (orc)? oy 
Let a be put for the greater Number ſought, 
and e for the leſſer, and then the Queftion being 
extracted from Words may be ſtated thus, wiz. - 


1. - | a{-e=b(20) 0 
2. And | a—e=c (4) | 


What are a and e? 


RESOLUTION:- 


* 


3. Foraſmuch as +1 @ is found 
in wo of the S000 ns in 
the firſt and fecond Steps PUR THY 
therefore ( by the ſecond W 
Rule) they being ſubtracted. 
do give this Equation, vix, 


4 
7 5 as 2 4 And 


* 
® 
* 
* 


4 


432 cid of Quin Chap. 18. 
4. And by dividing both parts) 8 

of the Equation in the third( 3 

Step by 2, the Value of e will? = ae 

be diſcovered, viz. 
5. And if inſtead of e in the 

ſecond Step you put what e „ 

is equal to in the fourth - Nice. 

Step, you will have this E- 

ation, viz. | 
6. By the tranſpoſition of —;by 
q be 


and +ic to the contrary 

Coaſt. the Value of 2 will be 

diſcovered, 1”, 

From the fourth and ſixth Steps is raiſed this 


C4 N O N. 


If from half the Sum of two W you ſub- 
tract half their Difference, the Remainder will 
be the leſſer Number; and if to half their Sum 
you add half their Difference, that Sum will be 
the greater Number, whereby the two Numbers 
ſoughr in this Queſtion are found to be 12 and 8; 
for 124 8==20 and 12-—8=4. 


Lueſt, 6. 


| What 3 Numbers are thoſe, that if to ts firſt 
| there be added 121 (or 5) the Sum will be equal 
tod > firſt and ſecond: and if to the 
ſecond there be added 121, the Sum will be equal 
to double the Sum of the firſt and third; and if to 
the third there be added 121, their Sum will be 
= trible che Sum of the firſt and ſecond 3 8 
g If for the Number ſought you put a, e, and), 
1 2 the 1 Number a, for the ſecond e, 


and 


Chap. 18. by various Pofitions, . 


* © = 
7 ._ N 
£ * 
, * Lo 

ED 
* ; 

w-- „ 

4 
- * 
; 3 


and for the third y, then the Queſtion being ab- 
ſtracted from Words, may be ſtated thus, viz. 


1. 
2. 


3 0 


1 5. 


If 1. 
And * #4 SN 
And WtHb=3a+3e 


What are the Numbers a 6 72 
RESOLUTION. 


By the tranſpoſition of) in 

che firſt Equation, there a- a+b—j=e 
riſecth | 3 
And if inſtead of e in the ſecond Equation you 
take what is equal thereto in the fourth Equa- 


tion, there ariſeth 


4 


15 


4 there ariſeth 


Ie. 


The laſt Equation after due? 


reduction will de eo 25=aty 


And if inſtead of ze in the third Equation you 


take the triple of what e is found equal to, in 


the fourth Step, you will find the following 
Equation to ariſe, viz. 


3+ b=3a+3a+3b—37. 


Which Equation after due) = ; 


reductioa by cranſpoſition, 2 
the Quantities will be founde = 
to be ) | 

And both parts of the laſt}.. ds 
Equation being divided byc f 


19, Then 


414 Reſolution of Nueſtionn Chap, 18. 
{ 210. Then if inſtead of 3) in | 

the ſixth Equation there be | 

taken the triple of the lat-F 26=a-þ24-434 

ter part of the ninth Equati. “T! 
on, there ariſeth | 
11. After due Reduction of Fl 


Equation in the tenth Step, 
the Value of 4 will be diſco- 
vered, viz. | 

12. Again, if inſtead of 2 the) 
ſixth Equation you put 50 
latter part of the eleventhf 
Equation, there ariſeth 

13. After due reduction of 50 


Equation in the twelfth Step, 
the Value of y will be difco- 
vered to be 

14. And if for à and) in the 
fourth Step there be put 
their Equals in the 11th and 

zh Steps there will ariſe 

| 15. The Equation in the laſt) „ m 

| Step being duly reduced, will 77 8 
diſcover the Value of e, viz. | a 
From the eleventh, thirteenth, and fifceenti 2. 

Steps is gathered this ; 


CANON. 


It the Number given to be added to the thre: 


Numbers required be divided by 11, the Quo- * 
tient will give the firſt Number, and its Quin. 1 
tuple (or Product by 5) being divided by 11, wil N ” 
. givethe ſecond Number, and its ſeptuple (or BY : 


Chap. 18. / various Poſitions. © 435 
duct by 7) being divided by 17, will give the 
third Number. e Get 

By which Canon the Numbers required in the 
Queſtion are 11, 55, and 77, (the ſecond being 

5 times as much as the firſt, and the third is 7 
times as much as the firſt) which ſaid Numbers 
will ſatisfie the Conditions of the Queſtion, as 
will appear by 


„ 
114121 2355＋77 = 132 2:21 0 
And 55+121=a2x11-+77J=176, | 


And 77+ 121=3x11+55=1g98. 
which was to be done. 


Queſt. 7. 


What two Numbers are thoſe that if to 10 times 
the greater there be added fix times the leſſer, the 
& Sum will be 228 (orb) and if from 4 times the 
greater you ſubtract 2 times the lefler, the Re- 
mainder will be 56 (or c) ? For the two Numbers 
put a and e, and then the foregoing Queſtion being 
abſtracted from Words, may be ſtated thus, wiz. 


TL a 10a+6e=b 


What are the Numbers a and e? 
RESOLUTION. 


o. 3: The firſt Equation (accord- 
in- ing to the third Rule) being 5 
multiplyed by 4, which is 40a PZ 4e 4 
prefixed to à in the ſecond + 
Equation, produceth 


4. And 3 | 


y : 
[1 2 1 
— 


6. Both parts of the Equation | i 


15 22 $: V Aeli, &c; Chap p. 18 

4 And the ſecond Equation | 

being multiplyed by 10, 
which is prefixed to 4 in the 
firſt, it produceth 

5. And tf from the Equation 
in the third Step you ſubtract 
the Equation in the fourth 
Step, becauſe 404 is found? 44e=4b—10c 
in both, (according to the 


ſecond Rule ) there ariſeth 
this Equation, v:z. 


40a4—20cC = Oc 


in the fifth Step, being divi- es 

ded by 44 the Value of e will 

be e to be 13 
7. If inſtead of — 2e in the) 
ſecond Step you put double / 2b.--56 | 
the latter part of the Equati- 1 YI | 
on in the ſixth Step, you will 
have this Equation 

8. The ſeventh Equation be- b -25 
ing duly reduc'd, the Value 7g 


of a will be diſcover d to be 44 


' By the ſixth and eighth Steps the N amber ſought 
are 18 and 6, which will anſwer the Conditions 
of the Dweſtion, as you may Perevive by 


The Proof. 


10:18 | 6x8=228 | 
And 
4XI8—2x8=56 ' 


Sol; Deo Gloria. ES. 


„ N 


| 
/ 


